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PREFACE. 


A  NEW  Work,  .'^upe^at](ling  itself  to  the  already  rich  literature  on  the 
nose,  throut,  and  ear.  slumld  justify  its  creation  by  some  special  features 
which  may  elaiiu  the  atl^ntiun  of  students  and  practitioners.  Accord- 
ingly it  may  be  said  of  the  present  volume,  iu  tlie  first  place,  that  it 
iiicludes  the  whole  range  of  the.se  diree  .subjects,  instead  of  dealing  fully 
with  the  nose  an<l  throat,  and  only  with  the  associated  alTections  of  the 
ear.  It  is  no  longer  necessary  to  explain  the  advantages  of  considering 
these  closely  interrelated  subjects  together,  since,  obviously,  they  cannot 
be  considered  separately  witliout  missing  most  important  connections. 
The  relation  of  the  eye  to  diseases  of  the  sinuses  is  also  introduced, 
though  the  signifieuuce  of  its  relationship  is  not  yet  fully  understood. 

Moreover,  our  knowledge  of  the  inflammator)^  diseases  of  the  nose 
ami  accessory  sinuses,  and  of  the  throat  and  car,  has  l>een  increasing 
with  such  strides  that  the  time  seems  to  have  arrival  for  pi-esenting  the 
subject  on  a  new  and  higher  plane.  Tlie  causes  of  infection  ami  inflam- 
mation of  the  cavities  line*!  with  muc*ous  membranes  are  better  under- 
stood, and  it  has  accorrlingly  become  possible  to  give  them  in  their  true 
relation  to  the  diseases.  Instead  of  their  mere  enumeration,  each  has 
been  diwiisswl  here  with  the  purpose  of  showing  its  exact  relation  to  the 
dbease  under  consideration.  'Vhe  exciting  causes  are  pathogeni<'  bac- 
teria, while  the  pretJisposing  causes  are  those  extranasal  and  intranasal 
conditions  which  lower  the  resistance  of  the  tissues.  The  numerous 
rxtmnasal  causes  of  infection  and  iiitiamniation  of  the  cavities  of  tlie 
nose  aiul  art-essory  sinuses  have  long  been  recognized.  The  intranasal 
causes  of  chronic  inHamimition  of  these  cavities  have  not,  however,  been 
as  well  understood.  The  attempt  has  been  made  to  show  the  efl^ects  of 
.anatomical  ami  palholdgicid  obstnictinns  in  the  various  portions  of  the 
nasal  chamlieTs  upon  chronic  catarrhal  intlannnations  of  the  nose,  aial 
Upon  chronic  catarrhal  and  .suppunttivc  inHummations  of  the  accessory 
sinuses,  'llie  advantage  of  this  riewpoint  is  that  it  affords  a  more  satis- 
factory explanation  of  the  etiology  and  rationale  of  the  treatment  of 
infeotionHniid  iunanunatory  diseases  uf  all  thre«>  regions. 
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PREFACE 


The  aiitlior  Iisls  long  believwl  that  surgical  techiiiqiie  roiild  be  moat 
flearly  chicirtuted  bv  di'.scribiiig  each  step  of  the  various  operations  in 
numbered  |>urUgruphs.  uimI  by  compleim'iuin^  tliein  with  suitable  Jraw- 
ings.  Nearly  every  operutiou  is  therefore  JltustrattKl.  some  with  more 
than  twenty  drawinj^s.  About  five  hundrwl  original  drawinjcs  and 
plates  have  been  thus  used  iu  the  preparatiiHi  of  this  work.  The  original 
sketches  were  made  by  the  author,  ttn4l  were  retlrawn  by  Mr.  James 
Kelly  Parker,  to  whose  intelligent  rooperaticwi  much  credit  is  due, 
and  is  gratefully  ackiiowledgeil.  .Vn  endeavor  has  been  made  to 
combiuc  the  advanUiges  of  a  text-l>ook  anil  atlus,  and,  it  is  hoped,  with 
a  measurable  degree  of  success. 

Tracheobronehofloopy  and  esophagoscopy  have  been  brought  to  snch 
A  high  rlcgree  of  perfection,  and  the  occasions  for  their  employment 
are  so  iiuriierons.  that  a  fully  illnstratetl  chapter  is  devoted  to  their 
rnnsideration. 

Before  Ix-ginnitig  this  \v4>rk,  the  author  wrote  to  many  of  the  leading 
specialists  in  the  Uniteil  States,  Kngland,  France,  Gcrnmny,  Austria, 
Spain,  Italy,  Holland,  Switzerland.  Canada,  and  Russia,  asking  for 
reprints  of  (heir  pnblished  iirtieles.  Tlie  res|ionse  was  most  generous, 
and  resultetl  in  the  aecuninlatlon  of  nearly  three  thousand  monographs, 
whieli  have  been  freely  used  In  the  ]>reparation  of  this  volmue.  With 
every  wish  to  name  each  one  who  so  liberally  responded,  it  is  obviously 
impracticable  in  a  work  of  tliis  character.  The  nnthor  Iuls,  however, 
endeavorwl  to  give  due  credit  in  die  text  for  writings  consulted.  A<lebt 
of  gratitu<le  is  also  due  to  eoUejignes  who  have  .so  graciously  contributed 
to  whatever  of  .success  this  volume  may  attain. 

Grateful  nj>preciation  is  also  due  (o  Dr.  (leorge  F.  Suker,  Dr.  Joseph 
C.  Beck,  and  Dr.  Mortimer  Frank  for  their  assistance  hi  translations, 
an<l  in  the  compilation  of  the  material  used  in  jiortions  of  the  text, 
and  also  to  Dr.  Henrietta  Gould  and  Miss  Mary  Regan  for  efficient 
attention  to  many  nutii>r  but  important  details. 

Finally,  to  the  pnlilishcrs,  with  whom  he  has  maiutaineii  most  cordial 
relations,  the  author  expresses  his  thanks,  not  only  for  the  physical 
appearance  they  have  given  to  his  work,  but  also  for  many  valuable 
aids  and  suggestions,  which  have  both  lighlenoi  and  a^ldetl  confidence 
to  his  labors. 

W.  L.  B. 
103  State  .St«eet,  Cuicaoo. 
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PART  I. 

THK  NOSE  AND  ACCKSSORY  SINUSES. 


CHAPTEK    I. 

TJIE  CLINICAL  ANA'lXJm'  ANT)  PH\'SIOLOC;V  OF  THE  NOSE  AND 
ACCESSt)RY  SLVUSES. 

THE  NOSE. 

The  Nasal  Chambers. — Tlw  rtose  Is  diviMftl,  l>y  the  nasal  wptiim, 
Into  two  rliaml>crs.  the  right  nnd  the  loft.  The  nasal  clmnilwrs  arc  fnr 
rcdpimtory,  olfHClon,',  phonatnry,  ami  j!;ii9taton'  piirposi-^s.  Tlte  inspira- 
tnry  current  passes  upwaifi  from  the  vestihuics  to  the  iiiiildlo  hikI  superior 
tueaiiises.  an<l  is  thence  deileeted  doftTiwanl  and  Imekwarfl  by  the 
niitltile  lurMnaK  and  the  roof  of  the  nose  to  the  <-[ioanie,  uitd  on  into 
the  epiphar}nx.  The  expiratorv  ciirn'nt  i.s  defieeled  fnun  (he  vauh 
of  the  epipiian-'iix  into  the  ehoaiue,  and  thence  forward  tliroiigh  the 
niitldle  and  inferior  ineafiises  to  (lie  vesciliides  of  the  nos*!. 

llie  practic-al  eiinieal  application  of  the  fon^^oing  facts  lies  in  (he 
dillen-nt  effects  of  stemwis  in  the  itiferinr  and  in  the  .sii()erinr  porlimi-s 
of  the  nasal  chambers.  An  obstructive  deformity  of  the  lower  portion 
of  (he  septum  may  interfere  somewhat  witli  the  expiratory  current,  as 
it  hloiks  the  inferior  meatxts  while  the  middle  anti  superior  mratuscs 
An*  fn-e,  and  ihc  expiratory  current,  therefore,  i>asses  throu^'h  the  nasal 
iliainlK'r  upon  the  obstructed  side  with  but  little  or  no  itut>ediinen(. 
The  ohstnielion  in  the  lower  [Nirtion  of  (lie  nasal  chanilxT  does  not 
inuteriallr  interfere  with  the  inspiratory  current,  as  its  course  is  nonnally 
higher  in  (he  nasal  |>as.sage.  There  are  exeepti*>ris,  liowcver,  (o  ibis 
nile.  If,  for  exainph'.  the  <!efonnity  of  the  srptnni  extends  well  for- 
ivriinl  in(o  the  vestibule  of  the  nase  it  will  innterially  interfere  with  the 
"Tpspiratory  current,  as  it  blocks  the  entrance  to  the  no»t\ 

'Ilie  indications  for  the  correction  of  an  obstructive  lesion  of  the 
inferior  portion  of  the  septum  de|»end  very  largely  upon  whether  or  not 
2 


18 


THE  NOSE  AND  ACCESSORY  SINUSES 


it  blocks  the  vestibule  of  the  nose.  If  it  does,  its  correction  is  positively 
indiculetJ;  if  it  does  not,  the  indications  for  its  correction  are  not  so  clear. 
If,  however,  it  impious  upon  the  inferior  turbinal.  it  may  produce 
»  sense  of  "stuffiness,"  or  of  a  foreign  body  in  tlie  nose,  and  cause 
tlie  patient  to  "suiff  and  blow"  in  the  effort  to  relieve  the  dtsagn?eable 
sensation.  It  may,  in  miditiun  to  the  foregoing,  cuase  mechanical 
irritation  of  the  mucous  membrane  of  the  inferior  turbinal,  and  cans*-  it 
to  become  engorged  with  blood,  thereby  increasing  the  obstruction  of 
the  inferior  portion  of  the  nasal  chamber  upon  the  affeoied  side. 

When  the  oKstructive  lesiou  blocks  the  vestibule  of  the  nose  the 
entrance  of  the  inspirator)-  current  of  air  Is  materially  interfcretl  with. 
'IIh'  descent  of  the  diaphragm  increases  the  air  space  in  the  lungs,  and, 
according  to  a  law  of  physics,  the  air  from  wiUiout  tends  to  "  rush 
in"  to  fill  the  vacuum  thus  created.  The  presence  of  the  obstruction  in 
the  vestibule  prevents  its  speedy  entrance,  and  there  is,  therefore, 
a  state  of  negative  pressure  in  the  nasal  chamljer — indeed,  in  both 
chaml)ers,  as  their  combined  space  is  not  sufHrient  to  accommodate  the 
required  volume  of  air.  The  negative  pressuo'  or  partial  vacuum  thus 
created  results  in  a  hyperemia  of  the  mucous  membrane  of  the  nose  and 
accessor)'  sinuses.  Tliat  is,  the  blood  Ls  attracted  to  the  parts  wherein 
there  is  a  state  of  negative  pressure.  In  addition  to  the  hyperemia 
there  is  a  greater  or  less  transudation  nf  serum  into  the  lotxse  submucous 
tissue.  This  condition  is  known  as  chronic  rhinitis  with  turgescenee. 
If  the  turgesc^noe  is  perpetuated  sufficiently  long,  true  hyfxTtrophy  of 
tlie  mucous  menibrane  <k-ciii-s.     Tliis  is  known  as  hypertrophic  rhinitis. 

It  ap[X'ars,  therefore,  tliat  obstructions  located  in  the  inferior  and 
anterior  |x»rlions  of  the  misal  chaml>t^rs  ure  of  considerable  clinical 
importance,  though  not  of  as  great  importance  as  obstructive  lesions 
lot*ale4l  higher  in  the  nose,  a^  we  shall  iLttci[i]>t  to  show  in  the  follow- 
ing pa  ni  graphs. 

When  the  iipjier  portion  of  the  nasal  chaml)er  Is  obstructed  the 
path  of  the  inspiratory  current  of  air  is  blocked  to  a  notable  degree,  and 
tliere  is  a  sense  of  pressure  through  the  up[)er  portion  of  the  nose.  Id 
addition  to  this  the  olfacton*  fissure  is  closed  and  the  drainage  of  the 
secretions  from  the  superior  meatus  and  the  accessory  sinuses  draining 
into  it  (the  [xwterior  ellmioidal  and  sphenotdalj  is  interfered  witli.  The 
secretions  are  retained,  undergo  decomposition,  and  irritate  the  mucous 
membrane  in  tliis  regitni.  Chronic  inflammation  results.  The  epithe- 
lium is  lowered  in  vitality,  and  is,  therefore,  less  able  to  ()erform  its 
fnnclioiLs  of  elaborating  the  mucus  of  the  normal  secretion  and  of  pro- 
pelling it  to  the  choame  by  means  of  its  ciliti". 

The  irritation  thus  set  up  produces  tissue  proliferation  or  hyperplasia 
of  the  mucous  membrane  of  the  middle  turbitial.  Tliis  condition  is 
known  as  hy[)erphislic  rliinitis. 

The  foregoing  conditions  are  favorable  for  [Kithogenic  infection; 
hence,  suppurative  intlummation  of  the  mucous  membrane  of  the  nose 
and  access^jr}'  sinuses  may  develop.     Tliis  condition  is  known  as  sinuitis. 

It  ap[)ears,  therefore,  that  when  the  upper  portions  of  the  nasal  chambers 
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arc  oKstrucled,  there  is  not  only  a  disagnTablc  aeiise  of  pressure  across 
lie  briil^'  of  the  nose,  but  inflnmmatory  diseases  of  (he  accessory 
linases  nmy  arise.  Orte  who  has  seen  many  of  the.se  cases  knows  liow 
tlifficuit  it  often  is  to  ihoronghiy  crndicate  the  sinus  <Iisease  when  it 
lA  tliurou^hly  established  in  several  of  the  sinuses,  hence  the  importance 
of  recognizing  the  elinieal  importance  of  obstructive  lesions  in  the  region 
of  the  middle  turbinated  btHjly.  lliis  region  is  elsewhere  descril>ed  as 
(hr  "vicious  circle"  of  the  nose. 

'Hie  sinus  labyrinlli  is  so  extensive,  and  much  of  it  so  inaecessihle  to 
ur-tual  iuspeetion,  that  a  complete  effaccmenl  of  morbid  proc-esses  in 
them  is  often  (piite  difHcult  exi-ept  afler  the  most  complete  exenteration 
of  the  ?iinnses,  and  especially  of  the  ethmoidal  sinuses. 

The  Septum.^' Phis  subject  is  fully  discussed  in  connection  with  the 
"icfonnities  and  nialformalions  of  the  septura. 

Tlw  Turbinated  Bodies. — The  turbinated  bodies,  three  in  number, 
art'  located  up«>n  the  outer  wall  of  the  nasal  charalK-rs,  antt  are  known 
as  tlie  inferior,  middle,  and  sU[)erior  turbitiate<l  Jwdies.  Only  the 
inferior  and  middle  are  of  elini<'a]  importance.  Tliese  are  characterized 
by  the  presence  of  venous  plexuses  in  the  submucous  tissue  of  the 
nw-mbmne  known  as  ".swell  IxHlies/'or  as  the  erectile  tissue  of  the  nase, 
The  rrt-ctilc  tis.sue  is  <'hieHy  iJistributed  along  the  inferior  border  of  the 
inferior  turbumi,  and  on  the  posterior  ends  of  tlir  inferior  and  middle 
tiirbinals.  Its  function  is  supposed  to  be  that  of  warming  the  inspired 
air  and  of  regulating  the  amount  of  serous  secretion.  Either  process  is 
(if  vital  importance  to  the  lower  respirator,-  tract.  Tlie  lower  rt^spira- 
torir'  tract  ilties  not  secrete  enough  moisture  for  phy.'iiologicnl  purposes 
(pnititiivc).  nor  is  it  capitble  of  wanning  the  inspired  air  sufficiently 
to  bring  it  to  the  IkmJv  temperature  without  injur}*  to  its  mucous  mem- 
brane. It  is  important  tliat  the  heating  an<l  humidifying  apparatus  of 
(he  nntsp  should  Im?  in  gntMl  physiological  condition.  When,  therefore,  the 
vu.-<ontotor  nerves  regulating  the  erectile  tissue  are  distiu-bed  in  their 
function,  the  preparation  of  the  inspired  air  for  the  lower  air  tract  is 
im[)erfeet!y  performed-  'ITie  lower  air  tract  is  exposetl  to  the  irritating 
inflneniT  of  (he  inspin-d  air,  and  irritation  of  the  lining  muco.su  and  of 
iIm!  endothelial  cells  lining  the  air  vessels  of  the  lungs  may  resuh  in 
H  bnuK'hilis,  wliile  the  transfusion  of  the  gUM's,  oxygen  am]  carbon 
d!u.xidr,  may  be  disturi)ed  in  the  air  vesicles.  Tiie  processes  of  tissue 
mctabiilisu)  or  the  ehemistry  of  nutrition  are  jx'rvertcil. 

In  nihlition  to  the  fon-going  conditions  resulting  from  the  disturbed 
fiinctidas  of  the  "swell  bodies,"  the  patient  may  experience  either  a 
H-nsp  f>f  ".stuffiness*'  of  the  nose  or  of  a  foreign  body,  or  the  reverse,  an 
unduly  o|icn  nose.  If.  for  instance,  there  is  an  anterior  or  vestibular 
obstruction  from  any  cause,  the  negative  pressure  tluis  brought  about 
eaiLses  an  cngorgeuicnt  of  the  "swell  iMKlies,"  with  the  resultant  dis- 
ngret'oble  s^inploins  already  deseril)e<l.  This  condition  is  knonTi  as 
riiinitLi  with  turg<"scenee.  If,  on  the  conlmrv.  the  jmticnt  is  anemic,  the 
swell  bodies  nmy  becmne  collaps<'d  and  the  nasal  chambers  unduly 
patulous.     Tlii-H  condition  Is  known  as  rhinitis  with  collapse  of  the  erectile 
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tissue.  The  turbinated  bfxlies  are  of  clinical  interest,  for  the  further 
ppn.son  that  they  divide  thv  niusul  cKiinilKTs  info  three  fmiiial  cliambers 
or  n«'atlt•^es.  The  inferior  meatus  is  the  sjhuv  l«'tween  tlie  H(M)r  of  the 
nose  and  the  inferior  turbinal.  The  middle  meatus  is  tlic  spaee  Ix-tween 
the  interior  and  middle  lurbinals.  The  superior  meatus  is  ihe  space 
above  the  middle  turbinah  The  meatuses  are  of  j^at  clinical  interest 
on  aeroiiril  of  (he  accessory  iiaj*al  sinuses  openiiif;  into  them. 

The  Meatuses. — Tlie  inferior  meatus  is  of  c3int<-al  imjmrtance,  as  the 
nasal  oriH<'e  (jf  the  tear  duet  opens  in  its  anterior  portion  (Fig.  165),  and 
IxH-aase  it  is  it  part  of  the  (wpinitory  air  tracl. 

Tin-  MithUr  Mcntits. — T*he  niiddlc  meatus  is  of  ^wwi  cHnical  impor- 
tance l)oran.se  the  frontal,  anterior  ethmoidal,  and  the  maxillary  sinuse-* 
open  into  it.  The  frontal  ami  the  anterior  ethmoidal  cells  <[nun  into  the 
infnndibnlnm  in  .50  per  cent,  of  the  eases.  The  bulla  ethmoidalis  and 
the  cells  in  the  middle  turbinal  [Fig.  14tV)  do  not  dniiin  into  the  infmidib- 
uhun.  but  o|)en  directly  into  the  mi<ldlc  meatus.  The  bulla  is  often 
(iutt4'  larp."  and  bulges  so  nuich  towurd  the  .se]>tinn  that  it  eiicroiiclies 
ijptHi  the  infundibuhun,  entirely  obstructing  it.  it  thereby  interferes 
%*ith  the  drainage  of  the  frontal  maxillary  and  the  anterior  ethmoidal 
cells.  The  cells  o|x>ning  into  the  middle  meatus  an'  n'ferr«'d  to  for 
convenience  as  Series  I. 

When  pus  is  present  in  the  middle  meatus  it  is  sif^nitieant  of  empyema 
of  one  or  more  of  the  cells  comprising  Scries  1,  namely,  the  frontal 
sinus,  the  anterior  ethmoidal,  and  the  maxillary*  sinuses  (antrum  of 
Highmi)n'). 

The  Sujicrior  Mcatua. — ^The  superior  meatus  is  of  clim'cal  interest 
because  the  posterior  ethmoidal  and  the  sphenoiilal  cells  (Serie-s  II) 
o[>cn  into  it.  This  meatus  cannot  Im*  directly  inspected  on  account  of 
its  hidilen  po.sition  above  the  miildlc  turbinal.  It  can,  however,  lx» 
examined  with  a  pr<ilM'.  When  pus  flows  into  it  from  the  jKHtcrior 
ethmoidal  and  sphenoidal  sinuses,  and  the  olfactor\'  fissure  is  not  com- 
pletely closed,  it  may  be  seen  lying  between  the  septum  and  the  middle 
turbiiu\l  (the  olfactor}'  fissure).  I'us  in  this  region  is,  therefore,  of 
gn-at  clinical  value  in  making  a  ditrcn'Utial  diagnosis  as  to  which  .series 
of  .sinii.ses  is  involved  in  the  suppurative  prm-ess. 

'I'lie  superior  meatus  is  of  still  furllicr  clinical  interest  bwause  the 
terminal  filaments  of  the  i>!fucton'  nerve  art*  tlistributed  ther**.  Formerly 
it  WHS  held  thnt  the  olfaeton'  nerve  was  distributed  over  the  superior 
turbinal  and  the  upper  and  median  surfaces  of  the  mithlle  turbinal  and 
the  eorres|wn)^ling  ]>orlinn  of  the  .septum.  Ilccent  anatomUls  have  found 
its  area  of  distribution  restricted  to  the  superior  turbimd  an*!  a  eorre- 
.s|)ondingly  small  area  of  (lie  septum  (Fig.  o).  In  some  of  the  lower 
animals  its  di.stribution  is  over  a  nnich  lai^T  area,  and  in  those  with 
a  very  acute  s<.*n.sc  of  snu'll,  into  the  accessory  nasal  sinuses. 

The  Sinuses'  Residual  Organs. — The  tnisal  acce.s.soni'  sinases  in  man 
are  the  residual  remains  of  the  olfactori'  organ,  hence  they  have  a  low 
recuperative  power  after  o^vrations.  1  have  re|M'atcdly  ob.serv(Nl  the 
slow  and  sometimes  incotnplete  repair  after  operations  even  after  the 
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mast  lliorough  cxenCeration,  esiirdally  of  t]ic  ethmoidal  i-ells.  I  attribute 
lhi.s  to  the  fact  that  the  striK'tnres  in  man  have  cea-st**!  to  jx'rform  ihe 
function  ihey  were  (>rijj;inaily  drsigned  to  Ho.  Through  long  ages  of 
M rngnession  the  tissues  have  lost  some  of  their  \Hialhy  anil  do  not 
rtgejitrrate  with  the  .same  vigor  that  is  manifested  hy  struetures  still 
perforuiiiig  their  funelion.H. 

The  Nerve  Supply  of  the  Nose. — The  Sensory  Nerres.— The  senson.- 
nerves  of  the  nasal  septum,  the  N.  etlunoidalis  anterioris  and  the 
N.  nasopalattnas,  semi  their  filaments  to  the  anterior  ami  posterior  [>or^ 
tions  of  the  septum,  re.s[jeetivt'ly.  The  N.  ethmoidalis  anterioris  passes 
through  the  anterior  portion  of  the  <Tihriforn»  plate  (Fig.  1 1,  llienee  for- 
wanl  and  downward  to  the  vestihnle.  The  N.  iiasopidaliiiiis  extends 
forward  and  <lownward  on  the  septum  to  the  tanali-s  incisivus,  anas- 
tomoses with  that  of  the  other  side  and  with  the  vessels  of  the  mucous 
inenibrune  of  the  hard  palate. 
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Norvc  mifplr  of  thv  nnrtum  nasi.    a.  N.  pllinoiflalJti  antorinria;  b,  H,  oirulofit; 
C,  M.  MMOpklalinilA.   rf,  <-nn«li<<  irii-iMVUi>.      {Aft«r  Hiwllelii'is.) 

The  sensory  nerve  supply  of  the  outer  walls  of  the  ntxse  is  derived  fmm 
tlie  N.  etliinoidalLs  anterioiis  ami  from  hranehes  of  the  ganglion  spheno- 
palalinum.  The  N.  ethmuadalLs  atiterions  supplies  the  anterior  portion 
of  the  lateral  walls  in  front  of  the  turbinated  hfMhes.  an«I  the  turbinaleil 
iMMlies  are  supplied  by  branehes  of  tJie  sphenopalatine  ganglion  I  Fig.  2). 
The  hai-d  and  soft  palates  ar*'  also  supplied  from  this  ganglion.  'I'hese 
nnAtorni<'al  faets  may  U-  utiliTed  in  injeeting  eoraine  for  anestlietio 
purposes  (Killian)  and  in  injecting  alcohol  in  the  (reatinent  of  hy[>pr- 
fsihetie  rhinitis  (O.  J.  Steiiij. 

\'a.som<nor  hranehes  are  also  supplied  to  the  vessels  of  the  nnicoas 
tuembrane  unci  ere<'tile  tissue  of  tlie  tur))inale<l  bo«lies  from  the  ganglion 
5phono|Milatinnm,  and  is  under  the  eoiitrol  of  the  vasomotor  eentirs  of  the 
tiuibitia,  when  then-  is  prohalily  a  connection  with  the  nuclei  of  the  vagtLs 
through  aasocialion  filwi^  (Watson  Williams). 
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The  dulribution  of  the  accessor}-  nerves  over  the  septum  and  Ihe  outer 
walls  of  tlie  nose,  and  e.sjx*cially  tiie  branches  from  the  splienopalatine 
ganglion  over  the  turhinals,  at  once  .sug3»esits  tlie  reason  for  the  serisllivo 
ness  of  these  Jin*as  when  tlu^  niucoiLS  nieinhrane  is  innaiiied,  or  is  so 
swollen  that  it  impinges  against  tlie  septum.  It  also  suggests  the  reflex 
phenomena,  as  asthma,  often  obsen*ed  when  there  ia  inflammation 
or  other  thsejise  in  thej«?  regions.  The  association  fibers,  referred  to 
above,  coniiectin^  (be  sphenopalatine  gHriglldn  wilh  the  vagus  establish  a 
physiological  relationship  l^etween  the  up[)er  and  the  lower  respiratory 
tracLs,  hence  the  asthma  of  nasal  origin.  I  havi-  rt'|M^atedly  seen  eases 
in  which  the  asthma  promptly  dL-sapfM-ared  after  the  if  m oval  of  nasal 
polypi,  or  after  an  exenlcnitifiii  of  the  ethmoiilnl  hibvrinlli  fur  sinnilis. 
The  irritation  of  the  terminal  filaments  of  the  lurbinal  branches  from 
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N<>rwa  nf  (he  littenU  wait  dI  the  noae.  a,  ftiUBliiin  fiph«nt>i>al*iitiiim;  b,  nuni  iirwlw  jttm- 
Uriore*  •uitehures  Unemlm:  r,  rami  nwial«*  poatvriorM  inftrriorra  latenUcr:  d,  Nti.  pnlBlini:  », 
Ua.  ulfucUini:  f.  rami  naaalea  inlerni,  N.  «(hoini(lii.lis  nnleriorM.     (After  HpaltpJiola,) 

the  sphenopalatine  ganglion  was  thus  removed,  and  the  reflex  stimulus 
thnnigli  the  ganglion  to  the  vagus  and  thence  to  tlie  bronchial  muscles 
ceu-sccl  to  \k  given  otf;  hence  the  bronchial  sjiasm  fasthma)  was  cured. 

The  vascular  engorgement  pn-.-^cnt  in  ehronie  rhinitis  with  inrgi'seenee 
is  (hie  to  a  paresis  of  the  vasomotor  <'onstri<-tor  muscles  sHpj>lie<i  by  the 
brandies  of  tlie  sphen<ip.'ilatine  ganglion.  The  paresis  may  l>e  tiue  to 
negiitive  air  pressure  in  the  nasal  chambers,  whereby  the  >*essels  arc 
overehai^d  with  IiIihmI  which  "rushes  in  to  fill  the  pnrtial  vtiennm,*'  or 
it  may  be  due  to  the  j>rfsenc*e  of  toxic  nialerial  in  the  blood,  ur  to  local 
morbid  ehangi-s  in  iIk-  swell  bodies. 

The  Olfactory  Nerve.— The  olfactory'  nene  descends  Through  the  lamina 
cribnwn  (rribrifi»nri  plale)  from  the  under  surface  of  the  olfactory  bulb 
and  is  ilistribtited  in  the  nmcous  membrane  covering  the  upper  |K>rtion 
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of  the  suijfrior  turblnal  and  a  corppspomJing  porliun  of  (lie  septum 
(bigs,  I,  2  and  5).  Forin#^rly  it  wa.s  tluiuglit  that  the  dLstributiun  of 
the  olfactory  nerve  in  man  was  over  a  much  more  extensive  area,  tlie 
up]>er  and  niwlian  surfuct's  of  tlic  middle  tiirbinal  and  a  eorrcspondiug 
area  of  the  septum  IxMug  inehided  in  the  area  of  distrilmtion.  In 
many  of  the  lower  anirnab  ihenen'e  has  a  wider  distribution;  the  sinuses 
cmmmunieating  more  freely  with  the  nasal  chaml>ers  are  utilized  for 
the  spread  of  the  terminal  olfactory*  nerve  filamentii.  In  man  they  are 
the  residual  remains  of  tlie  oi-gan  of  smeU,  and  ouJy  tommunicatc  with 
the  nasal  cavitie^s  through  small  ustet  or  eel)  openings,  as  they  are  no 
longer  needed  for  olfaction. 

Inasmuch  as  the  sinuses  arc  the  residual  remains  of  the  olfactoiy 
orgimit,  V).  liraden  Kyle  believes  that  they  should  not  l>e  needlessly 
opene<i  by  operative  procedures  and  thus  exposed  to  the  irritating  action 
of  the  inspired  air,  to  which  they  are  unaccustomed.  He  cites  the 
uncomfortable  sensations  produced  by  the  greater  column  of  air  sweeping 
through  tln-m  after  an  fxt-nleratiiai  of  their  walls,  ua  an  evidence  of  tlie 
possible  hunuful  effects  folltiwing  an  ofjeration  which  opens  the  sinuses, 
so  that  there  hi  free  communication  Ijctween  tliem  and  the  chambers 
of  tlie  nose.  His  (mint  is  well  taken.  The  sinuses  should  not  be  need- 
lessly attacked,  as  local  treatment  and  probing  will  in  many  cases 
afford  relief  to  the  s\'mptom!s,  if  not  cure  the  disease. 

On  tlie  other  hand,  1  have  seen  many  cases  in  which  the  disagreeable 
sensations,  caused  by  admitting  a  larger  vohuiie  of  air  into  the  opened 
sinuses,  dlsapjiear  after  a  fvw  weeks,  the  .sinus  disease  lielng  entirely 
rradicated.  In  some  cases  a  choice  must  l>e  ina<lc  between  the  pos.sible 
cinl  consequences  of  the  disease  and  the  evil  croiLsequences  attending 
the  cure  of  the  dist^asc. 

To  return  to  the  olfactory  nerve.  It  is  obvious  that,  if  the  middle 
lurbuiul  and  the  septum  are  in  apposition,  the  inspired  air  docs  not 
reach  the  olfactory  region,  lience  tliere  is  anosmia  or  loss  of  smell.  It 
follows  that  if  the  obstruction  to  the  olfaclor)-  fi.ssure  Ls  overcome. 
either  by  the  removal  of  the  middle  turbinal  or  by  the  corretttion  of 
the  deviatiofi  of  the  septum,  air  is  aduiittcd  to  the  olfacton-  region  and 
the  sense  of  smell  is  restored,  provided  the  nerve  has  not  undergone 
(lege nt' rat  ion. 

Inn.snnjrh  as  the  distribution  of  the  olfactoiy-  nerve  is  limited  to  the 
.luperior  turbinal  an*!  the  corresponding  jiortion  of  the  scpluni,  the 
middle  turbinal  and  the  ethmoidal  cells  may  be  removed  in  their  entirety 
without  interfering  with  its  distrilmtion.  In  such  o[iera(ions  thf  sujx'rior 
turbinal  should  l»c  left  intact  in  so  far  as  it  is  compatible  with  a  complete 
exenteration  of  the  ethmoidal  cells. 

The  Blood  Supply  of  the  Nose.— Tlie  middle  mentngea]  artery 
given  off  thf  >ph(*no[)alatitir  bnirnli,  which,  when  it  reaches  the  pt)sterior 
|>ortioii  of  the  Intend  walls  of  the  nose,  suUlividcs  into  the  Intend  pos- 
terior niL4al  arterifs.  The.sr  are  distributed  over  the  middle  and  inferior 
lurbinaU  and  in  the  middle  and  inferior  meatiLses.  The  superior  tur- 
hinnl  and  the  anterior  portion  of  (he  outer  walls  of  the  nasal  chambers 
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hr  expected  thai  tlao  removal  of  either  the  iniihlle  or  inferior  turbinated 
bodies  iimy  !)e  attendcif  by  eonsideraI>Ie  hemon-Iia^.  As  a  matter  of 
fact,  the  removal  of  tlir  iiii<I(]le  tiirbiiial  is  ii.sually  followed  liy  more  or 
loss  bleeding  for  Iweiily-four  !i<nirs.  'Iliere  is  a  free  anastomosis  be- 
tween the  lateral  nasal  arteries  and  the  anterior  etlitnoidul  arterj*,  hence, 
after  ibe  removal  of  a  turbinated  bwly  the  bleediiig  may  come  from 
both  sourres  tlinngh  but  one  arirry  is  injured. 

'ITie  septum  h  supplied  by  the  A.  nasales  posteriores  septi,  a  branch 
of  the  A,  sphenopalatina,  throu^jh  (he  foramen  sphenopalatintnn.  It 
has  three  main  brandies:  one  supplying  the  [xwterior,  another  the  inferior, 
and  the  other  the  niiildle  and  jioslerior  portions  of  the  septum. 

Hie  A.  etlnnoiilaji-s  anterior  and  the  A.  ethntoHlaiis  pasterior  are 
distributed  to  t)ie  anterior  and  the  sii(x*rior  portions  of  the  septum 
tFig.  4).  Severe  hemorrhage  weasioiially  attends  or  follows  operations 
upon  the  septum,  especially  when  the  operative  field  includes  tlie  middle 
bruiteh  of  the  A.  nnsales  postcriores  septi.  A  nasal  douche  of  iced 
normal  salt  solution  will  often  check  the  bleeding,  thoufi^h  in  some  cases 
it  U*»*onies  necessary  to  introduce  a  oasal  tampon.  I  know  of  one  case 
in  which  the  bleeding  contiimed  at  intervals  (or  several  weeks,  with  an 
ultimate  fatal  issue.  Such  iastances  are  rare,  however,  and  .sliould  not 
materially  affect  tlie  (juestion  of  oiM-rations  upon  the  septum. 

The  <|Ues(ion  of  tamponing  (he  nasal  chamliers  after  ojH'mtions  should 
lie  bricHy  considerwi  in  this  connection.  As  the  nose  is  a  part  of  the 
birjithway  and  is  eoastantly  invaded  by  pathogenic  bacteria,  it  is  of 
tlie  greatest  importance  that  fn-e  drainage  and  ventilation  be  constantly 
nminlained,  as  otherwise  the  growth  of  the  pathogenic  bacteria  may  Ije 
encouniged.  I  believe  that  many  of  the  seeonilary  hemorrhages  occur- 
ing  after  operations  are  due  to  local  sepsis  affecting  the  hlocxl  clot  in 
tlie  severed  arteries.  Ilie  septi(*  clot  brcidis  down,  the  blood  pres.sure 
disliHlges  it.  and  hcmorrliage  occurs.  A  nasal  tampon  should  ntdy  l)e 
uacil  after  o|)eration3  when  the  indications  are  positive,  and  never  as  a 
routine  practice. 


THE  PHTSI0L0Q7  OF  THE  NOSE. 

The  functions  of  the  nose  are  olfactory,  phonatorv",  respiratory,  and 
gustatory.  ITie  gustatory  function  in  man  Is  probably  of  least  iiupor- 
lauHV,  tlie  olfactory  <>f  .se<'ondary  im|>ortjuirt',  the  phonalory  of  Icrliary 
impftrtanee.  while  the  respiratory  fnnctit^n  is  of  the  greatest  impnriuiire- 

xhe  Sense  of  SmelL — The  olfactory  function,  or  the  sense  of  sipelf, 
ill  preside*]  over  by  (he  upper  portion  of  the  nasal  chatnlH*rs.  the  olfactory 
nerve  (Fig.  '>)  lieing  distributed  over  the  attic  of  the  nose  as  far  down- 
wanl  as  the  upper  margin  of  the  luiildlr  turbinated  body  and  on  the 
wjHum  over  a  corresixinding  nrea.  A  knowleilge  of  the  area  of  dis- 
tnbutiiin  of  this  nerve  is  of  practical  importance  in  the  diagnosis, 
prognosis,  and  treatment  of  c(>rtain  diseases  of  tlie  nase.  If  there  is 
anosmia,  <ir  loss  of  the  m'Usc  of  smell,  the  question  arises  as  to  wheliier 
the  iuifnirrncut  U  due  to  a  degenerative  ehango  in  Ibe  nerve  itself,  or 
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to  an  olxstnujtioii  to  the  entrance  of  the  odoriferous  particles  or  emana- 
tions to  the  terminal  cells  of  the  olfaetorj-  ntTve.  If,  upon  exatniimtiori, 
the  middle  turbinated  Ixxlv  is  resting  agaiast  the  septum,  the  removal 
of  a  portitm  of  the  middle  Hirl>in«Ted  body,  or  the  eorreetion  of  a  devia- 
tion of  the  upper  portion  of  the  septum,  may  restore  tlie  seiis*^  of  smell. 
As  the  normal  inspiratory  breathway  through  the  nose  includes  the 
space  above  the  middle  (iirbiiiated  body,  it  is  apparent  that  an  obstruction 
of  tlie  tvfw  jast  mentl(»iu'd  wuuld  prevent  the  odoriferous  piirticles  or 
etiianaiious  from  comin(i  in  contact  with  the  olfactory  area  of  the  nose 
during  the  act  of  inspiralion.  If,  on  the  otlier  hand,  the  examination 
shows  the  results  of  a  long-continued  suppurative  process  in  Ute  pasterior 
ethmoidal  cells,  or  an  atrophic  condition  of  the  umcous  membrane  in 

the  attic,  with  noobstructive  lesion 
to  prevent  the  ia'^pired  air  enter- 
ing, the  anosmia  may  be  due  to 
degenerative  changes  in  the  termi- 
nal epithelial  cells  of  the  olfactory 
nerve. 

The  lesions  may,  however,  be 
intracranial,  in  which  case  there 
may  l»e  no  evidence  of  cither  an 
obstructive  legion  or  of  ilegener- 
ativc  changes  in  the  attic  of  the 
nose. 

The  loss  of  the  sense  of  smell, 
while  not  comparable  to  the  leas 
of  the  nasal  resplratorv-  function, 
is,  nevertheless,  attended  by  con- 
siderable inconvenience.  The 
pleasure  experienced  by  the  re- 
cognition of  certain  otlors  is 
longed  for  by  tliase  affected  by 
anosmia.  More  than  this,  they 
have  last  one  of  tlie  si-n-ses  where- 
by they  are  prolectctl  from  harm 
by  certain  substances,  its  uuuno- 
nia,  etc.  By  its  aid  we  arc  warned  of  the  near  approach  to  deca)nng 
matter,  or  other  foul-smelling  and  unsanitar>'  sn})stances.  In  the  lower 
animals  the  sense  of  .smell  is  of  much  greater  utility  in  seeking  food  and 
in  detecting  the  approiu'h  of  hunters  and  animals  intent  upon  their 
destruction. 

Phonation. — The  part  played  by  the  nose  in  the  pro<iuction  of  the 
s|K*aking  and  singing  V4fice  is  so  great  that  Jeaiie  de  Heske  has  said 
that  the  more  he  studies  the  voiw  (he  more  he  is  convinced  that  it  is  a 
ipicstifin  ^^f  the  nose.  1  have  often  note<l  that  popular  public  s|)eakers 
have  welUleveloped  nasal  resonance,  while  speakers  otherwise  gifted 
had  difficulty  in  holding  the  attention  of  their  iiudiem'cs.  While  the 
initial  tone  is  produced  by  the  vibrations  of  the  vocal  cords,  the  voice 
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ShowiQX  (ho  arrant  {liitribiition  ol  th«  oLfoiv 
tory  terminal  nf^rre  twlU  in  tlie  huniaii  now.  The 
IriuiKulv  6ap  U  the  witlum  turii«d  iiriir&rct: 
Ili«  area  of  diatributian  is  lUnitMl  tn  (he  r<iino'n 
uf  tb«  BUpprinr  turbinal,  &nd  a  piirTt^poiiiliiui 
ATM  vS  llie  Hplmn  of  the  miJilo  lurLuiiaJ  re- 
ceiving (aw  or  au  olfactory  cells. 
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is  dccicledli^  imptea*mnt  and  unnuisical  if  it  is  not  rich  in  ovFrtonp.s  from 
tlieresonaiicocbuinljersof  the  nose,  throat, and  chest.  (Hee  The  Siinjimf 
Voicr.)  The  nasal  ohaml»ers  and  accessor)' ravities  arc  of  prime  im- 
piirtam'e  in  voice  production,  and  any  obstruction  from  swelling  of  the 
tuueous  ntenihrane,  deflection,  or  other  lesions  uf  the  .septum  so  mate- 
rially alters  the  <juality  of  the  voice  as  to  make  it  di.sa^rceahlc  and 
inartLmie.  A  knowledge,  therefore,  of  the  phonatory  functions  of  the 
nose  is  of  practical  iniixirtanee,  as  the  removal  of  the  lesioas  which 
impair  this  fmiction  will  convert  an  inartistic  Into  an  artistic,  an  un- 
plcjisant  into  a  i>lca.sant,  a  comparatively  useless  into  a  useless  voice. 

Nasal  Respiration. — \s  befoi-e  .stated,  the  respiratory  functions  of 
ihe  nose  are  its  niosi  important  ones.  The  nasal  chamljers  are  more 
than  mere  lubes  tlirough  which  air  is  drawn  into  the  Jungs;  they  pro- 
duce certain  changes  in  the  air  which  prepare  the  air  vesicles  of  the 
lungs  so  that  they  will  permit  of  the  normal  traitsfusion  uf  oxyj^eii  and 
carhoii  dioxide.  The  resprnitor)'  functions  of  the  nose  are  threefold, 
namely:  (a)  to  temper,  (6)  to  humidify,  and  (c)  to  filter  the  inspired  air. 

Kx|ieriments  have  demonstrated  that  no  matter  what  the  temperature 
of  the  air  may  be  lx*fore  it  is  inhaled,  it  Is  raised  or  lowered,  as  the  case 
may  l>e,  to  near  the  body  tempcralui-e.  The  delicate  structures  of  the 
deeper  respiratory  tra*t  are  thereby  protected  agaiast  the  ^'at  varia- 
tions and  extremes  of  tt  iiipenUure. 

It  has  also  been  shown  that  the  air  in  passing  through  the  nasal 
chand>ers  receives  moisture  from  the  niusal  mucous  meiubrane.  Tlie 
mucosa  of  the  lower  respiratory  tract  and  the  epithelial  walls  of  the  air 
vesicles  of  the  lungs  are  tlius  protected  from  the  varying  humidity  of 
the  atmosphere  in  which  we  live.  In  passing  through  the  nose  the  air 
is  raised  (usually)  in  tem^Hfrature,  thus  expinding  it  and  increasing  its 
fcapacity  to  absorb  moisture.  The  .swell  Iwxlies  or  erectile  tis-sue  of  the 
nose,  and  the  serum  se<'reting  glands  of  the  nusa!  mucosa,  givtr  off  moist- 
ure, which  is  rapidly  taken  up  by  the  exjmnded  air  and  carried  to  tlie 
lowvr  respiratory  tract,  where  the  serum  secreting  organs  are  much 
Iras  clc-veloped.  It  has  Ix-en  estimated  that  approximately  one  jfint  of 
'  aenini  is  Ihas  iransferrcii  fmin  the  nasal  canties  to  the  lower  respiratory 
Irarl  in  twenty-four  hours. 

'Ilw  part  of  the  nasal  .structures  ehieily  concerned  in  the  secretion  of 
the  scrum  is  gi-iu-rally  credited  to  the  swell  btKlifs  or  erectile  tissue, 
located  chielly  along  the  free  border  of  the  inferior  turbinated  ImxHcs, 
ami  on  the  iKisIerior  ends  of  the  itiiddle  anri  inferior  turbinated  ImkHcs. 
Il  is  these  latter  jMirtions  that  sometimes  become  cnlarge<i  and  form 
the  stHcalled  mulU-rry  hypertrophies.  It  is  prnbaljlf  that  the  mucoua 
fHand."*  also  serreli*  .nnnie  of  the  .si-rum.  The  swell  ImnIics  an?  under 
llie  control  of  the  vasomotor  nervous  system,  which,  under  ntirmal 
eunditioas.  regulates  the  supply  of  moisture  to  meet  lite  demands.  If 
the  air  ia  ilr}'  the  swell  bodies  enlarge  and  become  just  active  enough  to 
fully  saturate  the  exi>anded  air  in  the  nose;  whereas,  if  tlie  atmosphere 
i.4  hiunid  they  are  less  active.  When  there  are  obstructive  lesions,  or 
rnlurrhal  inflammation  Ls  present,  the  swell  boilies  and  glands  do  not 
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respond  normally  to  the  atmaspheric  conditions,  hence  Ihc  air  is  not 
pro|)crIv  hiniiidiKod  in  its  passage  tiimugl)  the  nose.  The  tpentnient  of 
these  conditions  should,  theiffoi-e,  l)e  so  <liivcted  as  to  restore  the  swell 
bodies  und  ^hmds  to  their  nttrnial  iirlivitv.  In  onler  to  do  (Ids  it  may  Iw 
necessary  to  ^ivx'  stabihty  to  the  vasomotor  nervous  system  by  judicious 
bathing;,  oiildoi>r  exercise,  etc.  Iii  addition.  Iih-uI  ina.ssa^'  of  the  mucous 
niemhrune  and  other  Irculnient  may  l«'  necessary.  Surgical  interference 
slioiilcl  always  rcspiTt  the  lm-ati(»n  of  flip  swell  bodies,  cure  !)eing  exer- 
cised to  avoid  their  destruction,  except  in  those  eases  in  which  they  have 
already  lost  their  function  lieyond  lio]w  of  restoration.  The  surgery 
of  the  midrlle  turbinatcfl  botly  may  he  prueliscd  with  mucli  greater 
freedom.  Ix'caiLsc  it  does  not  lutve  mucIi  to  do  witli  the  ri'spiratory  func- 
tions of  the  nase.  The  inferior  turblnatcii  h<Hly.  however.  shouUl  1)0 
attacked  surgicaUy  only  when  its  secreting  function  is  largely  destroyed, 
or  when  it  Ls  .so  erdargetl  by  hypertrophic  or  hyjjcrplastie  changes  that 
it  obstructs  nasal  Respiration. 

That  the  nose  is  a  filter  is  made  evident  upon  inspcctinn  of  the  secre- 
tions, and  the  vibri.ssa;  of  the  vc.stihutc,  as  they  arc  loadeti  with  *lirt. 
The  vibri.ssae  guarding  the  atrium  of  the  nostrils  act  as  a  coarse  filler, 
the  larger  particles  lodging  on  tliem,  the  smaller  ones  entering  (he  nasal 
cavities,  where  they  are  caught  upon  the  irregular  surface  of  the  inoi^t 
mucous  membrane,  'llie  lower  air  tract  is  thus  protected  frona  the 
irritation  which  would  ()thenvise  result. 

The  Gustatory  Function  of  the  Nose.-  ^Flie  real  giLstatory  or 
taste  .sen.se  (sweet,  sour.  acid,  bitter,  and  salt)  is  supplied  by  the  dis- 
tributiim  of  the  glossopliar}-ngeal  an<]  the  Hfth  nerves  to  tiie  fauces  and 
the  Ijase  of  the  tongue,  wliereas,  the  delicate  flavors  which  give  so  much 
pleasure  to  the  consumptiou  of  foods  and  drink.s  are  appreciated  through 
the  olfactory  nerve.  If  (he  nostrils  are  dosed  antl  the  eyes  covered,  it 
is  almost  ini|Kissibte  to  distinguish  l>etween  cotl'ee  and  water  of  the 
.same  (em[H*ratun',  a.H  the  aromatic  flavor  caimot  be  appreciated  by  the 
nose  when  closed. 

Sumrnar\':     The  functioiw  of  the  nose  arc*  fourfold,  namely: 

1.  Olfactory',  residing  In  the  attic  of  the  no-ic. 

2.  i*honatory.  enriching  the  voice  by  overtones. 

3.  Uespirator.". 

(o)  The  air  is  wanned  or  tempered  to  or  near  the  body  temperature 
in  passing  through  the  nose,  thereby  preventing  sIkkIv  and  irritation 
to  the  nmcixsa  and  air  vesicles  of  the  lower  respirator}'  tract. 

('»)  'Hie  air  is  expan<led  by  the  warniUi  of  the  imsal  chambers,  and 
its  cajwcily  to  absorb  the  moLsture  thr4>wn  olY  by  tlie  swell  iMtdies  and 
mucous  glands  is  incre-a.se<I.  The  mucosa  anrl  air  vesicles  an*  thus 
moistcneil,  or,  at  least,  their  moisture  is  not  nbsorlied  (the  nir  being 
already  saturated  in  its  pa.ssage  through  the  nose),  and  irritation  is 
prevented.     The  nose  keeps  the  inspired   air  in  a  state  of  satumtion. 

ic)  The  air  Is  filtered  iu  its  passage  through  the  nasc  by  the  vibrlsste 
and  the  uioist  mucous  membrane.  'IIjc  irritation  to  the  mucosa  antl 
air  vesicles  which  would  otherwise  occur  is  thus  pivvented. 

4.  The  guslator)"  ^olfactor)")  seiise  complements  the  sense  of  taste. 


CftAPTER    11. 

TIIK  Nt)SE,  rilKOAT.  AND  EAll  1\  RELATION  TO  GKNEUAL" 

MKniciNi:. 

Thk  writiiijpi  of  Witliain  Meyer,  of  Copenha^ii,  WiHinin  Daly,  of 
Pilt-ilmr^.  ami  K.  P.  Krioilreich,  of  Ijeijwlc,  liave  ^[wn  u  bn-adtli  (o 
rhinoh^,  lumi^lt^',  Hud  otologj*  they  tlid  not  liuvo  in  the  (lays  when 
tlic  prncticc  along  these  tines  was  regajvlcd  as  a  "sjH'eialty."  With 
this  Itrwailer  view  they  are  now  rej^anled  as  the  jHirsiiil  of  the  praetiee 
uf  gtnenil  medicine  and  snpgery,  with  special  refcri'nce  to  the  (hagnosis 
and  irealnifnl  of  diseaseii  in  general,  and  those  of  the  nose,  throat,  and 
car  ill  particular. 

A  pri>()er  comprehension  of  the  relation  of  the  nose,  throat,  and  ear 
to  general  nie^Iicine  and  snrgerv'  will  he  faciliUttcd  hy  a  luief  analysis 
of  the  interdependent^^  anil  coordination  of  tlie  various  orguiLS  and 
parts  of  the  body. 

ELEMENTARY  FACTS. 

(a)  The  Breathway. — The  upper  respipatorj'  tract  is  the  channel  in 
which  the  air  Ls  pn*parcd  for  the  intcrchan^-  of  ^a.scs  which  takes  place 
in  the  air  vesicles  of  the  lunjfs.  The  nose  is  specially  <'oncerncd  in  the 
procets  of  humidifying,  wanning,  and  filtering  the  inspire*)  air,  and  it 
vi  olivious  that  any  disease  or  ohstniction  that  interferes  with  these  physio- 
logical prortrsses  will  affect  the  transfusion  of  gases  through  the  capillun' 
walls  of  the  air  vesicles.  The  alisorption  of  oxygen  by  and  the  elimina- 
tion of  carbon  dioxide  from  the  bhxMl  will  not  occur  in  normal  ratio. 
'ITm-  IdofKl  will  lie  deficient  in  oxygen  and  surcharged  with  carbon  dioxide. 
As  oxygi^n  is  essential  to  the  processes  of  iLssiniilation  ai»d  nutrition,  its 
leasened  quantity  in  the  blofxi  give.s  rise  to  certain  disturlxHl  cfMulitions 
of  the  digestive,   the  assimilative,  and   the   nutritive   functions.     'Jlie 

{inr.sciMv  uf  an  excess  of  carbon  dioxide  also  adds  to  these  distiu'lmrices. 
t  is  i**cll  known  that  the  excessive  a<-curnulation  of  carbon  dioxide  in 
the  btooit  ads  a.s  a  (xasoii  lo  the  IcukiK'ytes,  thiLs  interfering  with  their 
functional  acti\ity.  A  normal  uniount  of  carlMin  dioxitlc  in  the  bloinl 
favors  tla*  assimilative  antl  the  nutritive  process,  and  it  is  otdy  after 
a  greatly  incrca.M'<l  amount  of  it  is  present  that  there  arc  markeil  dis- 
tuHkamt'.H.  It  not  titdv  fnterfen's  with  the  activity  of  the  leuk(K'ytcs,  but 
also  with  othiT  rvllnlar  strueturt\s  of  the  Ixxly  as  well.  The  eombincfl 
rff<rl,  therefiire,  of  an  incrcasti!  amount  of  carbon  ilioxitic,  and  a  diniin- 
isi>e<)  quantity  of  oxygen  in  the  blood  is  to  produce  general  anemia,  indi- 
Keslion,  inatassimilalion.  and  malnutrition. 
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Tlu-  xaiitliiii  ^rouji  of  tuxiiis,  hu-hidin^  iiulican,  art*  tlii-own  into  the 
circulutioii  and  ^vo  rise  to  certain  uervoiw  iiiienoiiiena,  as  rcstl^^ssness, 
ix'cvi.s!iness,  headache,  mental  depre.s.sioii,  apros«?xia,  and  a  j^eneral  feel- 
ing of  inahiise. 

Tlie  digestive  (Jistiir1)ances  are  .still  further  iiiept-ased  by  the  infected 
secretions  from  the  epipharmx  an*!  the  tonsils.  Putrefactive  as  well 
as  pathogi-nie  hacteria  are  swallowed  with  the  sc<'ivtions  from  the  nose 
and  thr<Mit,  and  ^'ivc  rise  to  what  is  commonly  known  as  rhronie  dys- 
pepsia or  iudif^'stitJti.  It  Ls  jiroUihJc  that  the  ])ntrefactive  genas  are 
mon*  (HJtent  in  this  connection  iJian  liic  streptococci  and  the  staphy- 
lococci. The  cotiditions  of  the  nose  and  throat  which  most  commonly 
give  rise  to  this  kind  of  discharge  are  nasal  stemxsia,  atropliic  rhinitis, 
chronic  rhinitis,  sinuiti»,  e])iphar\'ngeid  c.ttarrh.  and  chronic  follicnliir 
tonsillitis. 

There  are  certain  conditions  of  the  stomach  anil  of  the  intestinal 
tract  which  affect  the  nniroiis  membrane  of  the  upper  respiratuni-  tract. 
If,  for  example,  tfiei-e  is  clironie  iniligestion.  there  is  also  malassimilation 
and  faulty  metabolism.  'Ilie  imperfect  prtMjiicts  of  indig(\slion  are  im- 
|>erfectly  oxidiyx-d  and  are  thrown  into  the  circulation,  where  they  in-ilate 
the  trunoiis  membrane  of  the  nose,  as  well  as  the  vasomotor  nerves, 
thiL-i  causing  hx-al  congestion  and  overnutrilitm.  The  secretions  of 
the  glands  of  the  uiiii-ous  nu'nd)ranc  of  the  up|KT  rcs]>initor}'  tract  are 
also  ihereiiy  iniMlificd,  duis  predisposing  to,  or  at  least  intensifying, 
the  catarrhal  disease  pi-e.sent.  In  the  same  way  hj-peracidity  anrl  siil>- 
acidity  of  tiie  stomacfi  may  irritate  tlie  nuicoksa  of  the  no.'^e  and  throat. 
One  of  the  most  potent  intiuenees  exerted  by  the  products  of  indigestion 
is  through  the  reflex  nervous  system,  phar\'ngitis.  liyjK'rseiisiliveness, 
sneezing,  etc.,  l>eing  the  diivct  expivssions  of  this  condition. 

In  atony  of  the  stoniacli  there  is  a  putrefactive  formation  of  gases. 
which  act  ri'flexly  and  through  tlie  <-in-ulatory  s>-stem  on  the  naKX>us 
nicmbrjitnc  of  the  upjMT  respinitory  tnict  and  cause  phenomemi  quite 
similiir  to  tiiose  just  mentioned.  Another  condition  which  is  quite  similar 
in  many  respects  to  the  foregoing  is  that  which  occurs  in  gout  or 
lilhemia.  In  connection  with  this  <iis<'ase  the  larynx  and  the  phar\Tix 
are  pHrticuIarly  affected.  In  the  pliarynx  tlien'  may  l»e  an  itching 
l>eiiind  the  pillars  of  the  fauces,  associated  with  a  similar  irritation  in 
the  <'Xteniul  meatus  of  the  enr.  Some  observers  regani  tlii'se  signs  as 
chan»:teristi<'  of  gout. 

VMien  such  symptoms  ap[H*ar.  the  administration  of  calomel  and  the 
bicarbonate  of  socla,  followetl  in  twelve  hours  by  a  saline  purge,  will 
give  marked  relief.  After  this  it  is  well  to  tidminister  teaspoonful  doses 
of  the  phosphate  of  soda  two  or  three  times  daily  for  a  few  weeks. 

Vomiting  and  eructation  of  gases  from  the  stomach  exert  an  irritating 
effect  upon  tlie  nmcotLs  membmue  of  the  phaniix,  the  nasopliarynx, 
ami  the  mist'.  The  irritation  is  due  to  bitM-heniical  as  well  as  mechanical 
causes.  Catarrhal  inflammation  in  the  epipharynx  is  thas  perjK'luated 
and  may  finally  extend  to  the  Eu.stachian  tulie  and  the  middle  ear,  thu.t 
giving  rise  to  tinnitus  and  deafness. 
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(6)  Intimate  Relation  between  Organs. — All  the  orgaas  of  the  Ixxly 
ar^  iiutpe  ur  less  iiitimalely  connected  bv  the  vaseiilar,  the  Ivuiphaiie, 
and  the  nervous  systems,  lience  tli-siiirhances  in  one  more  or  le.SvS  affect 
Lib*'  others.  'Hie  bloodvessels  and  the  lymph  chiinnels  eurry  toxic  and 
riiifei'live  iimteriul  to  all  the  oi^ns  of  ilip  body,  ineluding  the  nose, 
throat,  and  car,  and  thus  influcnee  the  functions  and  the  [uithologieal 
pi^)cessf5  present  in  lliese  organs.  While  the  data  considered  un<ler 
ibis  subject  somewlmt  overlap  thase  considered  luider  (a),  it  is  well, 
evert liele^s,  to  emphasize  certain  features  more  prominently  in  this 
■connection. 

Anemia  is  a  condition  of  the  blood  due  to  various  causes,  and  often 
Epves  rise  to  collapse  of  the  erectile  Iwsue  «)f  the  luxse.  nils  is  usually 
H|M>keu  of  as  "rhinitis  with  collapse  of  the  turbi]iale<l  Ixxlies."  While 
rhitiitis  with  collapse  is  not  of  gri'al  inijiorlanc-p,  its  presence  Ls,  never- 
iheU'SS,  a  source  of  information  to  die  examining  physician.  When, 
for  example,  upon  examination  of  the  interior  of  the  nose  the  inferior 
turbinaie^l  membrane  is  foimd  tightly  collapsed  over  the  bony  framework 
which  sup|x)rts  il.  the  nuicous  ineinbraiie  In-ing  comparatively  <lrv  and 
with  no  cTUsLs  distributed  over  it,  it  sliouSd  lead  at  onee  to  a  suspicion 
that  general  anemia  is  present.  It  Is  bud  practit-e  to  limit  the  tn-atment 
to  the  local  nasal  condition,  as  this  will  disapjM'ar  und^T  appropriate 
ireatincnl  for  the  anemia. 

Oh  the  other  hand,  anotlwr  condition  of  the  nasal  mucous  membrane 

which  may  caww  anemia  instead  of  being  a  result  of  it,  as  related  in  the 

Lprt'cdiiiig  [Niragraph,  is  atr(:)p}iic  rhinitis.     It  is  cliaracterized  by  anemia, 

fn-hich  is  prolwhly  due  to  the  ab-sorption  of  toxic  material  from  the  nase. 

and  to  the  loss  of  the  respirator)'  functions  <if  the  nose. 

If  the  Umphatic  ves,si»bi  are  charged  with  infective  material,  whi<!h 
IS  fiiuilly  Imnsferred  to  liie  hloixlvessels  and  the  tissues  of  the  entire 
Lb*jdy.  a  state  of  gi*neral  toxemia  is  induced,  the  nose,  throat,  ami  ear 
rlieing  brought  more  or  less  under  the  influence  of  the  disturbed  conditions 
in  the  lymphatic  circulation.  (_>ii  the  other  baiui.  one  of  the  commonest 
clinical  pictures  is  that  wherein  the  lymj»hutic  glands  are  enlarge*!  by 
"Uppunitivf  disi-a-ses  of  the  car,  ncjsc.  and  throat.  Thi>>  subject  is 
disru.Hsed  more  fully  in  the  chapter  on  the  Clinical  Anatomy  of  tlie 
'I'liasils.  [  wish,  however,  to  enipha.stze  thi-  iidluence  tjf  suppurative 
dUefljica  of  the  ear  upon  the  lymphatic  glands  of  the  neck.  As  the  ear 
i^  more  intimately  connected  with  the  lympliatic  glands  of  the  jxKsterior 
triangle  of  the  neck,  it  is  to  the  glands  in  this  ivgion  that  we  should 
liM>k  fur  enlargement  in  inflammaton.'  ihseiLseof  this  organ. 

'nie  close  approximation  of  the  nmcous  nieud)rane  of  the  ear  to  the 
itrtilenLs  of  the  cranial  cavity  nwy  also  give  rise  to  .seriotLs  consequences 
bv  the  conveyance  of  infective  material  thereto.  Uraiti  abscess,  menin- 
gill\  S(*plic  throndiophlebilLs.  etc.,  may  thus  l)e  caused,  altliough  the 
usual  channel  of  invasicni  i.-^  thniugh  the  necrotic  area  in  the  tegraen 
tyinjjitni  or  the  tegmen  antrj, 

'llic  nervoiLs  sy.stem,  when  disturbed  in  its  function,  ncces-tarily 
inducnecs  the  upper  ifspiratory  tract,  as  well  as  other  parts  of  the  body. 
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We  may  thus  liavc  vasoniotor  rhinitis  iiitc)  nsthiim,  ns  well  as  tf  riain 
functional  disturbances  of  the  car  ami  the  larjiix. 

Hysteria  probably  conies  under  this  hcadinj;,  and  while  it  is  not  demon- 
strable liistolopcally,  it  ha.s,  nevertheless,  a  histological  basis.  Hysteria 
of  the  nose,  throat,  and  ear.  as  in  other  parts  of  the  Uwly,  is  characterized 
by  the  disturbance  of  those  funrtions  which  are  more  j>articuIaHy  under 
the  control  of  the  mind,  the  involuntary  functions  not  Immu^  afYecte<I.  In 
the  larynx,  for  instanctr,  the  normal  respiratory  movements  are  not  dis- 
turl)e<!,  as  they  Hre  iiivohuitary;  whereas  the  luovetnent.s  of  (lie  himix 
which  are  concerned  in  the  production  of  speech,  Iwing  under  the  con- 
trol of  the  mind,  are  voluntary,  and  arc  affected. 

Hay  fever,  larviipeal  cough,  sneezing,  bronchial  asthma,  anesthesia 
and  lty[X'rc.sthesia  of  the  mucous  memljmne  of  the  ear,  nose,  ami  throat 
are  rejitw  phenontetia,  which  may  result  from  the  irritation  of  the 
nervous  syyteni  by  the  toxic  nmterial  in  tJie  cirettlution. 

Another  very  important  disea.se  generally  reganJcd  a.s  dtio  to  infection 
of  the  hUxHt  i-s  rheumatic  feiHr,  or  acute  articular  rheumatism.  The 
gatcw^ay  of  infection  is  often  through  the  tonsils,  or,  at  least,  through 
the  Wahleyer's  ring.  The  throat  .«iyniptonis  of  this  di.sease  are  a  red- 
dened pharj-nx.  with  a  defined  or  eircumseriJied  inHammatinn  of  the 
larynx,  redness  and  swelling  in  llie  iiryleiioid  region,  and  sometimes 
fixation  of  (he  arytenoid  cartilages.  Pain  and  difficulty  in  phonation 
and  deglutition  aiv  also  present  in  rheunmlic  fever.  The  physician 
should  not  only  look  upon  the  toasils  as  the  portals  of  infection,  but  he 
should  look  into  the  pharxnx  ami  the  larynx  for  the  symptoms  of  the 
disease  it.self.  Acute  rheumatic  fever  also  gives  rise  to  certain  symp- 
toms which  are  not  commonly  i^eognized.  For  instance,  it  may  eaiise 
nose-bleed  in  chiklren,  and  in  some  cases  is  imdouhtedly  tlie  cause  of 
chorea. 

Malaria  is  another  di.sea.se  affecting  the  bl«Mx]  which  gives  ri.se  to 
certain  ilisea.ses  or  symptoms  in  the  car.  no.se,  and  thnmt.  Ma.stoid 
[min^HTid.  indeed,  mastoid  .suppunilicm,  has  U'cn  ob.serve<l  in  which  tlic 
malarial  clement  was  prominent.  In  view  of  some  recent  observations, 
it  may  l)e  c|Ucstionc<-l,  however,  whether  these  cases  were  distinctly  mala- 
rial in  their  origin.  We  know  now  that  there  are  certain  .septic  conditions 
which  give  rise  Ut  syrnptoni.s  so  nearly  like  those  due  to  the  plasmottium 
of  malaria  that  it  may  be  (jucstioned  whetlier  these  cases  were  truly 
malarial,  or  whether  they  were  .septic.  It  is  known,  however,  thai  the 
maliirial  poison  may  cau.'^e  na.sal  hyilrorrhea  and  viLsoniotor  rhinitis. 

'^ibe  btiMMlvesseis  and  lyinjth  ves.s<'ls  an'  channel  of  communication 
between  the  throat  and  the  apprndix.  In  certain  ca.ses  of  ap]>en<]iciti.s 
it  ha-s  l>een  shown  that  strcptoeoceiis  infection  wn.s  present  bi*th  in  the 
throat  and  in  the  appendix.  .Another  possible  source  of  communication 
in  these  ca.ses  is  through  the  aliuicnlary  tract. 

{r)  The  Digestive  Tract.  -The  digestive  tract,  which  prepares  the 
food  for  ti.ssue  building,  is  affected  by  the  putrefactive  and  the  patho- 
genic niicroorganisnis  from  the  nose,  throat,  and  ear.  The  primary 
treatment  should  lie  addre-ssefl  to  the  relief  of  tlie  di.seasetl  eonditioiLS  of 
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the  iipfitT  respirator}'  tract,  rather  than  to  the  stoinarh  and  the  intestines. 
Thf  |nv.seiK-e  of  dyspepsia,  or  other  fuiR-tioiml  rlistiirimnces  of  the 
:>toniueh  and  tlu;  intestines,  should  h'ad  tu  (!ie  t'xnnitiiatioii  of  the  nose 
and  Uiroat,  with  .sfntial  roferenct?  to  the  di.schar^^'rs  from  them,  wliieli 
niav  b«^  swullowcil  by  the  patient.  On  the  other  liaiid,  if  there  is  an  irri- 
table state  of  the  nasal,  phan,Tigeal,  and  larjTigeal  murons  membranes, 
"Wfiich  is  nut  explained  by  any  local  source  of  irritation,  eureful  attention 
slioiild  be  given  to  the  condition  of  the  stomach  and  (lie  intestines,  or  to 
the  organs  of  digestion  and  ftssimitation  in  ^neral,  with  a  view  to  deteiv 
mining;  whetlier  they  are  properly  j>erfomiinp  their  functions.  If  they 
an-  nut,  the  nutritive  pro[)ertics  of  the  fiMHl  arc^  thrown  into  tlie  circu- 
lation iuiperfcctly  or  insuffieieiitly  prepiii-ed  for  their  purpases.  The 
initjilion  thus  carried  to  tlie  misul  mucous  mendiratic  and  tu  the  nerves 
supplying  it  may  be  the  chief  cause  of  the  local  disturbances.  It  is 
obvious  that  under  these  circumstances  the  treatment  should  be  addressed 
to  the  correction  of  the  disorders  of  the  di^stive  tract,  rather  than  to 
the  uose,  throat,  and  car. 

(d)  Excretory  Organs. ^ — llie  function  of  the  excretory  organs  Is  to 
throw  olT  tlie  refiLse  material  formed  during  the  processes  of  nutrition. 
Tlie  n-fase  eoiLsisLs  not  oidy  of  the  material  not  needed  for  tlie  nutrition 
of  the  body,  but  also  of  the  toxic  material  ami  the  half-way  products 
of  oxygenation  already  referred  to.  Hence,  any  impairment  of  the 
functitms  of  these  organs  tiesults  in  an  excess  of  toxic  material  in  the 
blood  and  the  Ijinpliatic  vessels,  thereby  causing  congestion,  irritation, 
hy|»prtn»[)hy,  hy[)eq>liisia,  or  altered  secretions  in  the  upjxT  n^sjiiratory 
tract.  Tliis  feature  of  tlie  suV)ject  is  intimately  associate<l  with  tlnxse  in 
(he  preee*ling  ptiragraphs.  Nevertheless,  it  lias  its  plact*  In  this  con- 
nection, and  should  Ik*  consicJcrcd  apart  from  them. 

Tlic  nhin  and  the  ki^nctfif  Iwing  the  chief  excretory  organs  of  the  body, 
our  nitention  will  be  given  largely  to  their  consideration.  We  will 
dismiss  Uie  skin  with  a  brief  reference  to  the  fact  that  eczema,  lupus, 
etc.,  affecting  other  jwrtions  of  the  h(n\\,  may  also  invulve  the  external 
nose  and  the  external  ear.  (^r,  the  pathogenic  priK-esses  may  U'gin 
with  the  skin  of  the  nose  or  the  external  ear,  and  exteml  to  other  jMirts 
of  the  body.  We  will  also  mention  incidentally  that  erysij»elas  of  the 
noHF  may  invoh-e  the  nasal  nmcou>;  inembmue.  anti  that  erv-sijM'las  of 
tlie  skin  o%'er  the  mastoid  proccs.^  may  cxten<l  to  tlic  middle  car  and 
the  mji<li>id  cells,  or  even  to  the  cmnial  cavity  through  the  lymphatics 
and  the  blfKxIvessels  of  this  region. 

'Hic  kidneys,  however,  are  the  excretory  oi^iis  which  chiefly  interest 
U.S  in  this  connection.  Uright's  disease  may  manifest  its  earliest  symj> 
lomn  in  the  mucous  membrane  of  the  thriHit.  'Hie  throat  syniptom 
ctiiiiplaiiicd  of  is  drynes?..  Tins  same  symptimi  may  also  be  present  in 
iltalx'tc^.  Dialietes  is  mentioned  here  not  l>eeaase  it  is  a  disease  of 
the  kidneytt,  but  becjiase  its  chief  .symptom  Is  to  lie  found  in  the  examina- 
tion of  the  exert'ti*ms  fn»m  the  kidneys. 

When  n  patient  complains  of  jM^rsistent  dryness  of  the  pharynx  his 
urine  should  l»e  examined  for  alltumin,  casts,  and  sugar.     In  some  cases 
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ulWiitnin  will  not  Iw  found  at  first,  but  after  a  few  years  its  presence  may 
Im?  (letected.  In  other  wonis,  the  dn-noss  of  the  phaniix  is  by  some 
regarded  as  one  of  tlie  earliest  syuijKonis  of  this  disease. 

I'xlenia  of  tlie  glottis,  causing  laryngeal  stenosis,  is  often  due  to  uremia 
developing  as  a  result  of  Briglit's  disease.  In  the  milder  forms  of  uremia, 
bronchial  asthma  and  hemorrhage  of  tlie  upper  air  passages  are  some- 
time.s  foumt  to  be  the  rliief  expressions  of  the  «h'sease.  In  the  more 
pronouneed  uremic  eonditinns  there  may  be  aphasia  from  edema  of 
the  brain. 

(r)  Proximity  of  Organs.— The  close  proximity  of  tiie  organs  of  the 
head  favors  a  correlated  ]Mithologieal  activity.  The  eye  is  near  the 
nose  and  has  inmieiiiate  communication  with  it  through  the  tear  duct, 
as  well  as  through  the  lymphatics,  the  bloodvessels,  and  the  nervotis 
system;  hence,  disease  in  one  often  gives  ri.se  to  eertaiu  .symptoms  in  the 
other.  K.xperiments  with  certain  colored  solutions  dropped  into  the  eye 
have  shown  the  coloring  matter  within  a  very  short  time  in  the  na.sal 
mucnus  meinhrane.  'I'he  instillation  of  bacteria  yields  the  same  results. 
Clinically  it  is  not  uncommon  to  observe  an  inflammatory  condition  in 
the  eye  simultaneously  with  or  following  a  similar  process  in  tlie  nose. 
I  have  often  bad  cases  i-efernid  to  me  by  ophthalmologists  who  were 
unable  to  prescribe  .satisfu<'tc)ry  gla.sses  until  after  T  had  corrected  the 
nasal  condition,  iLsually  involving  the  mi{hlle  turbinated  body  or  the 
ethmoid  cells.  The  proximity  of  the  nose  to  the  ear,  as  well  as  the 
physiological  communication  between  them  via  the  E«sta.chian  tube, 
gives  rise  to  a  very  intimate  relation  between  these  organs. 

It  is  well  known  that  infhinunatinn  of  theepiphurynx  sometimes  extends 
through  the  Kustachian  tube,  by  continuity  of  tissue,  to  the  middle  ear. 
This  conditi<m  may  develop  until  there  is  .suppurative  otitis  media, 
mastoiditis,  and  even  intracniniat  complications.  Adenoids  are  also 
:t  fruitful  sftun'c  of  mischief  to  the  car  anti  the  nm.stciid  pnice-'vs.  They 
may  mechanically  obstruct  the  Kustachian  tube,  or  the  cpipbanrTigitis 
which  almost  invariably  accompanies  them  may  cause  the  ear  disease. 
The  removal  of  adenoids  in  children  is  often  followed  by  immediate 
relief  of  deafness  or  even  of  suppurative  inflammation  of  the  middle  ear. 

^Vhilc  the  stomach  is  no«  so  closely  related  to  the  ear  as  the  epipharynx, 
nevertheless  it  has  a  close  pathological  and  anatomical  connection 
through  the  esophagus.  In  vomiting,  foreign  matter  may  be  forced  Into 
the  Eustachian  tube  and  the  middle  ear.  and  may  catLse  otitis  meilia, 
with  all  its  attending  cr>mplicalions.  From  this  same  organ  eructations 
of  gas  may  also  cause  irritjition  in  the  cpiphan'ux  and  the  Eu.stHchi»n 

The  nasal  discharges,  especially  when  there  is  empyema  of  the  acces- 
.lorif  fivujte.t  of  the  nose,  usually  pass  backward  into  the  cpipharynx 
and  cause  irritaliou  and  inflammation  in  this  region.  'Iliey  aiso  {>ass 
to  the  larj'nx  and  cause  more  or  less  trouble  there.  Stenosis  of  the  nose 
interferes  with  the  functions  of  that  or^n,  and  thus  allows  the  air  to 
puss  into  the  cpiphan.'nx,  the  lar^-nx,  an<l  the  bronchial  tubes  insufficiently 
warmed,  insufficiently-  moistenet],  and  im[>erfectly  filtered.     Irntatioi] 
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of  the  mucosa  of  the  rcs|)irator)-  tract  below  it  is  thus  caused  and  gives 
ridc  to  catarrhal  inflaininalion. 

Tlie  ear  Ls  separate<i  from  the  cranial  cavity  by  a  partition  of  bone 
which  ill  places  i.s  not  riiope  than  oiic-.sixteeiUlj  to  oiie-el^Iith  of  an  incli 
in  lliicluieAs.  Chronic  suppuration  within  the  middle  ear  and  ihc 
,tnii«toi<l  cavity  often  re.sult.s  in  necnxsls  of  tias  thin  plate  of  bone,  thus 
opening  a  channel  of  eommunicntion  Iwtwcen  the  middle  car  and  the 
cnmial  <uvity.  The  seciucls  or  complications  of  miLstoiditis,  such  as 
meningitis,  brain  abscess,  septic  thromlx)phlebitLS,  etc.,  may  thus  result 
from  car  disease. 

The  nose  U  but  slij^htly  separated  from  the  cranial  cavity,  and  throuj^b 
tlie  ophthalmic  veins  may  cause  throtnbophlebitis  of  the  cavernous 
ainu-ses,  whicli  is  attended  by  such  fatal  con.seqxiences. 

if)  Infections.— Systemic  infections  from  the  upper  respiratory 
Imcl  have  already  been  more  or  less  considered  in  tins  chapter  as  well 
tt-s  in  the  one  on  the  Tonsils  as  Portals  of  InfiH-tion;  hence,  the  subject 
will  not  1h-  eljdMmitcil  hen-. 

ly)  The  Central  Nervous  System.— It  is  obvious,  inasmuch  as  the 
eentnil  nervous  system  supplies  tlie  innervation  of  the  nose,  throat,  and 
ear,  lliat  in  disease  of  the  central  nervous  system  the  parts  which  it 
supplies  witli  irmenation  must  Ik-  affected.  In  other  won^s,  in  certahi 
diseAses  of  the  c(>mral  nervous  system  some  of  its  characteristic  symp- 
ioms  may  be  found  in  the  up(>er  respinilon-  tract. 

In  tabc's  dorsalis  there  may  be  certain  motor  larj'ngeal  disturbances, 
whi<'h  may  Ik*  either  bilateral  or  unilateral.  Tliene  may  be  ataxic 
movements  of  the  vocal  cords.  Lar}Tigeal  crises,  as  spasmodic  cough, 
mav  be  present. 

Kar  ^^nptoms  in  tabes  are  rare.  The  cochlear  and  vestibular  nerve 
rndings  niay.  however,  be  eon^stetl.  In  this  event  tliere  will  he 
diminished  or  entire  aKsence  of  bone  conductinn  aiul  hearing  for  the 
hipher  tones.  M^ni&re's  symptom -complex  iimy  also  Im'  present  in  excep- 
tional cases. 

In  mtdtiple  sclcrasis  the  Inrj'ngenl  symptoms  are  a  tremulous  voice, 
which  i»  easily  fatigue<l,  and  is  deep  and  hoarse  in  character.  Muscular 
of  the  larjmpenl  muscles  is  rare,  'llie  ear  svTnptoms  in  this 
are  tinnitus,  and  Kws  of  hearing  by  bone  conduction  through 
the  sclerotic  degeneration  of  tlic  nuclei. 

Tlie  symptoms  found  in  jmralysis  agitana  are  about  the  same  as  thase 
Urtind   in  multiple  sclerosis. 

\h)  The  Lymphatic  System. — There  are  certain  constitutional  symyv 
tnms  due  (o  infct^iiun.s  throujjh  the  lymphatic  system  which  should  Ije 
especially  singled  out,  although  they  have  alrea<ly  Ixvn  referred  to  in 
.Snciitm  [a)  of  this  chapter. 

SVc  now  n-cogniT'.e  that  a  fc\'cr.  characteristic  of  childhoixl,  whicli  has 
bi*re!«tfi>re  U-en  regarfled  as  one  of  the  ill-defined  rnaliirial  infections, 
in  due  tu  an  infeclinii  through  the  adenoid  growths  in  the  nasopharj-nx. 
Tlie  fever  usually  nms  an  invgular  course  of  al>out  ten  days,  and  is 
characteriwd  by  on  afternoon  tem|>erature  of  H)l>°  to  104°  with  rest- 


iossnpss,  jK'evLsbness,  sharp  [laiiis  tlirongli  the  ears  »t  iiif^lit,  aiietnia, 
general  ileltility,  loss  of  uppetile,  coated  tongue  with  in<h^ntaliuns  from 
the  teeth,  consti]>atioii,  and  cervical  adenitis.  Mouth  hivatliing  i.s 
not  essential  as  a  factor  in  cuasltig  tlie  infection.  A  sniuU  anioiint  of 
lymphatic  tissue  in  the  epipliannx  is  a  snfEieicnt  portal  for  the  enlmnee 
of  the  liactcria.  The  presence  of  this  ty])t^  of  fever  is  almost  always 
an  indication  for  the  remo\*nl  of  the  adenoids.  If  the  child  is  known  to 
l>c  tnlK-K'nlous,  some  consideration  may  be  j;iven  to  the  matter  before 
removing  them,  for,  if  the  n'movat  is  ini|>crfcctly  done,  it  may  ^ive  rise  to 
a  recrudescence  of  the  tuberculous  infection,  wlucli  nmy  extend  to  the 
lungs  and  lead  to  a  fatal  issue. 

Another  blood  disease  which  may  express  itself  through  certain  patho- 
logiciil  changes  in  the  ear.  nose.  an<l  throat  is  syphilis.  The  nose  may 
Ijc  the  primary'  scut  of  the  lesion,  the  infcc-lion  faking  place  in  the  n-moval 
of  crusts  from  the  scptntn  with  the  finger.  The  tiMisils  arc.  occasionally 
the  .seat  of  the  primar\'  lesion  or  <'haticre  through  the  use  of  infeete<l 
instruments  in  the  throat.  'I'he  author  has  seen  cases  in  which  hot 
tonsils  were  the  seat  of  chancre  as  a  result  of  the  instruments  used  ia 
lancing  the  tonsils  during  an  attack  of  peritonsillar  abscess. 

In  one  ease  there  was  tiie  characteristic  initial  lesion  in  the  left  tonsil, 
with  the  cervical  bubo  on  the  same  side,  which  was  followed  a  few 
days  later  by  the  ehanicteristic  skiti  eruption.  The  source  of  tlie  infection 
ill  this  case  was  the  dirty  inslnunents  used  in  lancing  a  peritonsillar 
abwess,  I  first  saw  the  ease  .six  weeks  after  (he  tonsils  were  lanceci. 
The  patient  had  been  complaining  of  sore  throat  for  two  or  three  weeks. 
The  tonsils  and  tlie  biibo  were  still  ven.'  much  in  evidence  and  the 
eruption  on  the  skin  hud  just  begun  to  show.  In  the  course  of  another 
week  the  corona  veneris  ilevelo|)ed.  The  cop|XT-co!on'd  eruption  on  the 
face  showeil  much  plainer  at  a  distance  of  twelve  or  fifteen  feet  than  it 
did  when  viewe4l  m-ar  by. 

Sfaunfari/  .trfjihiH.t  may  manifest  itself  by  inucons  patches  In  the 
buccal  cavity,  by  liN-^x^remia  of  the  lnr\'nx,  hoarseness,  and  syphilitic 
cor\"za  with  scanty,  thick  secretion  fn>ni  the  nr>se.  S}-])hilitic  coryxa 
is  not  always  recognized  by  the  family  physician.  l>cing  reganled  as  a 
simple  obstinate  cold  in  the  head.  'I^hc  si-acity.  rliirk  discharge,  with 
stenosis  of  the  nose,  should,  however,  excite  suspicir>n  of  the  true  nature 
of  the  disease. 

1  once  saw  a  c*ase  in  which  there  was  a  marker!  arrest  of  development 
of  the  bones  of  the  face  Iwcau.se,  when  in  rhildhotKl  the  syphilitic  cor\za 
develoj>ed,  the  family  j>hysi<*ian  n'ganled  it  as  an  ordinaiy  cold.  He 
|pente<l  him  for  the  .same  without  succcs.s,  and  was  finally  surpri.se<l  to 
find  the  na.sul  bones  and  the  .septum  giving  way.  The  soft  palate  ami 
the  phar^Tix  later  liecame  involved  and  rapidly  melted  away  tmder  the 
blighting  inlhtcnce  of  the  syphilitic  poi.son.  The  patient  is  now  thirty- 
four  years  old,  and  has  the  most  pronounced  "fnfg"  fac<'  I  ever  have 
seen.  Adhesive  bancbi  bin<l  the  soft  palate  to  the  phatyngcal  wall, 
making  it  diBicidt  for  him  to  siieak  distinctly,  though  he  is  now 
successfully  cngagt*d  in  business. 
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The  tertiary  mattifrjttaliona  of  syphilis  are  syphilitic  plmryngitis 
an4l  laryngitis,  wiUi  a  mucous  voice.  SypliiHtic  lesions  of  the  tonsils, 
prrseiitiiig  a  dirty  grayish  necrotic  surface  reseinhliiig  diphtheria,  are 
occasionally  observed.  Syphilitic  guiiuuiitu  are  not  excessively  destruc- 
tive in  churacter.  S>'{>hititir  pupillonmta  of  the  tonsils  and  (he  soft 
palate  arc  elsewhere  described. 

Recent  investigations  have  diserefHtecl  the  oft-rejX'ated  statement  that 
the  skin  and  the  mucous  membranes  of  tlie  animal  organisTn  an-  iiisur- 
iiiouiitable  barriers  to  microorganisms  so  long  as  the  epithelial  coat  is 
intact.  Uono  aud  Frisco  report  that  tlie  researches  undertaken  at  the 
Institute  of  Hygiene  at  Palermo  have  established  the  fact  tliat  "germs 
de|K)sited  on  the  intact  skin  or  mucosa  are  found  .socjii  afterward  in  tlie 
lymphatic  ganglia  of  the  i-esiK-clive  regions.  If  the  gi^rms  art^  so  numerous 
or  so  >'irulent  as  to  overcome  the  resistance  oiVere<l  l)y  tlie  lymphatic 

nglia.  geriend  infection  may  result.     If  not,  there  Is  merely  a  IochI 

iction  on  the  part  of  liie  ganglia,  which  U'conie  lumefRMl  and  midergu 
Vttriotis  modifications  in  their  structure  proportional  to  the  numlier  of 
germs  wbicli  reach  them." 

To  establish  the  relationship  between  the  nasal  mucous  membrane 
and  tlie  eve,  microoi^anisms  were  placefl  on  the  nasal  mucous  raein- 
braue,  both  with  and  willumt  obliteration  of  the  nasolacrynial  canal. 
The  result  of  the  experiments  showed  the  jK'uetration  of  tlie  germs  into 
the  vitreous  and  the  aqueous  hunmrs  of  the  eye  on  the  same  si<le. 

"None  of  tlie  animals  exhibited  any  signs  of  general  infection.  One 
or  two  colonies,  at  most,  could  be  derived  from  the  blooti  in  the  heart, 
the  liver,  the  spleen,  and  the  lymphatic  ganglia  of  the  neck,  and  occasion- 
ally from  the  anterior  aurictdar,  the  submaxillar^-,  the  deep  jugular, 
and  the  canjtid  lymphatic  ganglia.  This  fact,  considered  in  connection 
with  tlie  presence  of  lat^*  immbcrs  of  gertns  in  the  aqueous  an*l  the 
s-itreous  humor,  and  the  absence  of  general  infection,  warrants  the  con- 
clusion that  tlie  batleria  penetrated  directly  into  the  eye  from  the  nasal 
and  the  i*nnjimctival  mucous  membrane,  and  that  they  also  arrived 
secondarily  in  the  eye  through  the  blo<xl.  but  reduced  in  ntmil>ers  and 
virulence.  Part  of  the  germs  were  retained  by  the  ganglia  connected 
with  the  anterior  lymphatic  vessels  of  the  cyelwdl  and  its  appenflages. 
In  further  experiments  with  instillations  of  India  ink  it  was  possible  to 
trace  tlic  exact  route  followed  by  the  particles  from  the  conjun{'tival 
Ivmphaiics  along  Schlemm's  canal  into  (he  iiiiterior  chamber  and  thence 
into  the  vitreous.  From  the  lymphatics  of  the  nasal  mucosa  the  particles 
into  tiie  etlnnoiil  cells  and  tlie  lamina  pafiyracea,  thence  into 
'ftion's  capside,  and  on  into  the  eyeball.  Tlie  practical  rcMilts  of  these 
rej«earches  are  jjarticidarly  important  in  the  pathology'  of  the  eye." 

Eye  Diseases  Due  to  Nasal  Lesions  ( especially  Optic  Nerve  Lesions  V 
- -F.  Mendel,  after  observing  many  cases,  comes  to  the  conclu.sion  that 
ibr  nasal  infection  and  inHanmiation  is  transferred  to  (he  eye  by  tlie  dirwt 
connection  or  continuance  of  the  epithelium  of  the  nasal  mucous  mem- 
bmne  to  the  conjunctiva,  as  well  a.s  by  the  intimate  vascular  association. 

The  ophthalmic  arten.*  gives  off  the  anterior  ethmoidal,  which  supplies 
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the  nose  and  the  lacrymal  canal.  Ttie  venous  supply  or  the  nasal 
mucous  membrane,  by  means  of  (he  laciyinal  plexus,  is  in  direct  com- 
mimicaTion  with  tlie  ophtliahnic  vein. 

Heber  Nelson  Iloople.  in  :i  p:i(x.T  read  before  the  American  Ijaryn- 
gologicai,  Rhinologi<-al,  and  Otological  Association,  1901,  a<lvances  the 
theory  tliat  faulty  pressure  within  the  nose  can  cause  asthenopia  of 
both  the  cilian'  and  exlemal  oriilar  muscles.  That  is,  mt^chanical 
pressure  in  a  limited  area  of  the  nose,  called  by  Mackenzie  the  reflex 
area,  can  cause  muscular  asthenopia.  Uy  muscular  asthenopia  he 
means  the  impainnent  of  the  efficiency  of  the  ocular  muscles  in  the 
performance  of  their  onJinaiy  functions. 

The  pressure  to  whidi  Hoople  refers  Is  (xmfiiipd  ihieily  (o  (lie  middle 
turbinal,  esj)ecially  to  great  enlargement  of  the  mitldle  turbinated  body. 

A  concomitant  symptom  usually  nct^urring  in  conjunction  \\'itb  the 
asthenopia  is  a  l)n>waclie  or  lieadaclie  referre*!  to  the  frontal  n'gion  or 
to  the  occiput  in  rarer  instances. 

He  cites  a  nuntber  of  cases  in  his  own  practice  and  in  that  of  others 
in  which  the  asthenopia  disappeared  as  soon  as  the  nasal  trouble  was 
cured.  The  asthenopic  cases  referred  to  belong  to  the  so-called  nonnal 
tj'pe  ratlier  than  to  the  excessive  ty[>e. 

He  concludes  tliat  a  moderate  anmunt  of  pressure  or  mechanical  irri- 
tation of  the  middle  turbinate<l  bo*ly  against  the  atljacent  se]>lum  will 
temporarily  impair  tlie  function  of  the  ciliary  muscle;  to  a  lesser  or  more 
variable  degree,  it  will  also  Impair  that  of  the  external  oc*uIar  muscles. 
If  mechanical  irritation  (from  congestion  or  swelling  of  the  soft  tissues) 
can  impair  the  function  of  these  muscles,  how  much  more  would  a  con- 
tinuous pressure  from  a  septal  spur  or  other  deviation  of  the  septum 
digging  into  the  middle  turbinal  keep  up  this  impainnent  ? 

The  reason  for  the  association  of  heatlache  with  asthenopia  is  that  they 
have  a  common  cause — pressure  upon  the  sensori-moior  branches  of  the 
trigeminus.  So  far  as  the  sensorj-  part  is  afferted,  a  radiatetl  or  a  reflex 
headache  is  produced;  so  far  as  the  sympathetic  fibers  arc  affected  a 
vasomotor  reflex  Ls  j)ro<tuccd.  'ITiis  is  er|u:dly  true  where  there  are 
infiammatory  conditions,  as  cthmoiditis.  It  ninlters  little  whether 
the  pressure  is  from  within  the  ethmoid  cells  and  turbinal  or  from  with- 
out these  structures.  The  important  poml  is  that  the  same  branches 
of  these  nerves  are  pressed  upon,  and,  therefore,  the  same  kind  of  dis- 
turbances should  Ix?  ex[>ected  to  follow. 

The  asthenopic  disturbance  is  probably  due  to  irritation  of  the  sym- 
pathetic filters  in  this  particular  class  of  rases.  Tliat  it  is  such  in  all 
cases  is  also  probable.  It  could  he  inferred  from  other  facts,  e.  g.,  when 
treatnumt  addressed  to  the  uterus,  the  bladder,  or  the  stomach  has  given 
relief  of  the  asthenopic  s^-mptoms. 

In  the  liglit  of  the  foregoing  views  expressed  by  Iloople,  asthenopia  or 
disturbed  function  of  the  ciliarj*  and  exlemal  ocular  muscles  is  usually 
due  to  intratiasal  pressure  and  irritation  in  the  middle  turbinal  and 
ethmoidal  regions,  rather  than  to  toxeruia  from  infection  of  the  sinuses. 
Tlie  speedy  relief  of  the  asthenopia  following  the  divulsion  or  the  removal 
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of  the  offending  middle  turbinal  seems  to  prove  this  view  rather  than  the 
view  referring  the  disturbance  to  toxemia. 

In  the  cases  referred  to  by  Hoople  the  headaches  were  of  the  ocular 
rather  than  the  sinus  type,  as  they  were  induced,  or  aggravated,  by  the 
use  of  the  eyes,  and  were  relieved  upon  retiring  for  Uie  night.  Sinus 
headache  is  not  always  aggravated  by  using  the  eyes,  and  is  often  mast 
pronounced  upon  awakening  in  the  morning  or  in  the  night. 


CHAPTER    III. 


THE  OFFICE  EQUIFMENT. 

Thk  chief  thought  in  the  cqwipincnt  of  an  office  should  have  reference 
to  fftcility  in  haiKllin^  and  treating  patients.  The  treatment  and  consul- 
tation rooms  should  be  equipped  for  work  rather  than  for  entertainment. 
Kvcn'thing  for  facility  and  tliorougUncss;  nothing  for  show.  "Hhiff" 
is  a  confession  of  unfitness.  Thorough  knowledge  and  frankjiess  of 
statement  will  inspire  confidence  and  give  an  impression  of  master}'  as 
no  amount  of  Muffing  will  do. 

The  essential  fiirni.'shings  of  the  consuHation-room  and  treatment- 
room  should  consist  r)f  the  following  outfit: 

(a)  Ti-eatmcnt  and  operating  chair.  (6)  A  revolving  stool  for  the 
surgeon,  (c)  A  treatment  table  or  cabinet,  (d)  A  fountain  cuspidor.  («) 
A  linen  cupboard.  (/)  A  writing  desk,  (g)  Astenlizer.  (A)  A  revolving 
desk  chair,  (i)  'IVo  small  chairs.  (;')  An  adjustable  bracket  for  the 
examination  lamp,  [k)  A  selection  of  instruments  and  apparatus  for 
examinations,  treatments,  and  i)[)erations. 

The  Treatment  and  Operating  Chair.— The  treatment  and  operating 
chair  should  have  u  revolving  bottom,  us  suggested  by  Dr.  Robert  I-evy, 
as  it  is  desirable  to  tunt  the  piitient  fmm  si4lp  to  side  in  treating  his  ears, 
and  for  other  reasons  as  well.  The  bottom  should  be  on  a  cvntral  screw 
pin,  BO  that  it  can  be  adjusted  todilTercnt  heights  forcluldi^n  and  adults. 
The  back  should  be  so  constructed  that  it  can  be  lowered  on  a  level  with 
the  bottom  in  case  of  faintness  and  in  case  it  is  desirable  to  operate  in  a 
prone  position.  An  adju.stable  head-rest  should  be  atta<'hed  to  the  I>ack 
of  the  chair.  Chairs  responding  to  the  foregoing  nnjuirement  ore 
shown  in  Fig.*!.  0  and  7.  An  onlinarv'  chair  may,  of  course  be  used,  but,  in 
the  case  of  fninlness,  etc.,  the  work  is  greatly  facilitated  and  tlie  comfort 
of  the  patient  assured  if  the  chair  is  of  the  adjustable  tj-pe  described. 

The  Treatment  Table  or  Cabinet,— If  an  assistant  is  employed  it  is 
preferable  to  have  the  instruments  in  a  separate  cabinet  adjoining  the 
sterilizing  room  or  comer.  The  treatment  cabinet  may  then  consist  of 
ft  metal  cnarnelleil  frame  with  a  plate-glass  top,  or  it  may  be  a  double- 
deckcfl  tiible,  with  top  and  shelves  about  one  foot  apart.  These  tops 
afford  ample  ntom  for  the  distribution  of  bottles  containing  remedie.s 
for  topical  applications  and  for  the  instruments  of  examination  and 
0|m:  ration. 

The  treatment  table  or  cabinet  (Fig.  8)  is  an  important  item  of  furniture. 
Its  selection  should  depend  largely  upon  whether  the  surgeon  has  an 
assistant  or  nurse  to  wait  upon  him.  If  he  has  such  an  assistant  the 
cabinet  need  not  be  constructed  to  contain  all  his  instruments,  as  the 
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Bsslstant  will  bring  the  necessary  instmment.s  for  each  case.  If  he  does 
not  haw  an  assistant,  it  is  convenient  to  have  the  instruments  in  the 
cabinet  within  his  reach. 

The  Hot-water  Basin.— A  most  excellent  atldition  to  tlic  tal>lc  is  a 
basin  set  in  tlie  centre  of  the  upper  glass  top,  with  running  hut  water  for 
rinsing  instruments  during  the  course  of  treatments.  If  preferre<l,  the 
hot-water  basin  may  he  attaclied  to  a  .sjK*('ia1  wall  bracket  (Kig.  9), 
as  it  is  only  intentlcd  t()  jirtiviile  a  cnnvenicnl  HrTangemcrit  for  rin^iing 
instruments  during  treatments  and  operations.     It  is  also  convenient  for 
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OfieriktlDit  chain. 

cieansing  and  warming  the  Iar}'tigeal  mirror  during  rhrn:U  eliminations. 
No  niuUcr  how  sterile  llie  tongue  (lepn's.s[>r  is  wlun  hruuglit  in,  its 
introduction  into  the  nioutli  the  second  (ir  thinl  time  without  cleansing 

losay  the  lea.st,  disgu.sling  to  the  palicut. 

A  ba."sin  of  running  liot  water  is,  thcn'fore,  an  invahiable,  and  I  might 
add  an  indlspen.sable,  adjunct  to  the  office  equipment.  It  is  not  indis- 
pouable  in  so  far  as  the  safety  of  the  patient  is  concerned,  as  only  his 
oim  sieoretions  contaminate  the  instrument  used.  If  the  fundamental 
principles  of  common  cleanliness  are  to  Ik  recognized  it  is  a  valiiulde 


A  bowl  of  antiseptic  solution  is  not  a  substitute  for  ninning  liot  water 
unlefis  the  howl  is  refilled  for  eacli  rinsing,  'llie  solution  wouKI  soon 
become  thick  with  secretions  and  detritus,  and  the  introduction  of  an 
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mstnimeiit  into  it  for  rintniiig  purpascs  would  bo  even  more  digusting 
tliHn  no  rinsin;^  at  all. 

The  ExaminatiOD  Lamp. — 'I'he  examination  lamp  moy  be  a  kerosene, 
gas,  or  an  electric  lamp,  preferably  the  latter,  as  it  gives  off  less  heat  and 
requires  less  attention.  'I'he  lamp  may  or  may  not  have  a  hoo<i  with  a 
r(K-ii:>ing  lonse,  acconJiiig  to  the  preferfnt;e  of  the  surgeon.  Personally, 
I  prefer  an  electric  lamp  of  oO  candle-power 
tFig.  11),  witli  a  ground-glass  surface  except 
a  circular  area  on  one  side,  where  the  glass 
U  clear.  This  affords  plenty  of  illtmiinntion, 
is  simple,  throws  out  little  beat,  and  is  inex- 
peiusive. 

A  wall  bracket  to  support  the  lamp  is  an 
important  item,  inasnmch  as  it  is  constantly 
u*cd.  and  should,  therefcire,  U*  well  coiLstructed 
and  acuommodnte  itself  to  the  varying  con- 
ditions imder  which  it  is  used.  That  is,  it 
should  be  so  constructed  that  thn  lamp  can 
l>e  raised  and  lowered  and  turned  from  side 
to  side  with  the  least  trouble  lo  the  operator. 
It  should  be  so  well  made  that  it  will  never  get 
out  of  order,  a  state  or  condition  into  which 
many  wall-lamp  brackets  are  prone  lo  lapse. 
That  shown  in  Fig.  12  has  proved  quite  satis- 
factorv   in   nearly  every   respect,  though  the 
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WnD-lAnip  bracket. 

<*t«ctric  bulb  attached  should  !«  turned  upward.  A  Kierstein  head 
hitnp  f  Kii.'.  I'll  is  prcfcrrc'l  by  some  o])era tors. 

OoiQpressed-air  Apparatus. — The  compressed-air  apparatus  may 
he  one  of  three  types:  (a)  A  hand  bulb;  (6)  a  tank  pumped  by  hand  or 

Hue  automatic  device,  as  a  water  pmnp;  or  (c)  a  system  of  com- 
jwrjwed  air  supplied  throughout  the  building  by  means  of  pipes  from 
a  central  compressed-air  tank.     The  latter  is  preferable  wlien  it  can 
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be  olitflincd,  as  it  requires  no  altention  whatever.  A  coinprcsscd-nir 
tank  in  tliu  ofTm'  Hiitonmtically  Mip]>lie<!  b_v  inratis  of  an  hydraulic 
punip  is  the  next  most  pn^ferable  arran^L'tiiciit.  A  hand  jjumpis  incon- 
venient an(i  entails  t'on.siderabli'  lahor.  The  hand  bulb  is  suitable  when 
eight  pounds  or  less  of  pressure  is  rerpiired. 

An  Accessory  Regulating  Air  Tank. — An  accessory  regulatinjf  air 
tank  is  a  very  convenient  and  valuable  addition  to  the  compressed-air 
system,  as  it  enables  the  surgeon  to  use  the  nmount  of  j>ressure  required 
for  various  purposes.  Ilie  nasal  mucous  membrane,  for  example,  will 
not  tolerate  a  hi^iier  pi-essure  than  ten  pounds  witli  the  De  Vilbiss  spray 
tube,  whereas  the  pliar\-nx  will  tolerate  from  twenty  to  forty  pounds' 
pressure.  A  nebulizer  n'<|uiivs  a  hijjlier  pressure  than  llie  spray  tid.>e, 
and  in  iuHalioii  of  the  Eiistarhiati  tid>e  iirid  middle  ear  the  pressure 
required  varies  from  eight  to  twenty  pounds,  aceonlinf;  to  tlie  degree 
of  obstnictitm  present.     Henee  a  rcguhuing  air  tank  Ls  a  convenient 
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if  not  a  necessary  apparatus.  The  tatik  should  l)e  connected  with 
the  main  reservoir  and  the  compressed  air  turned  on  until  the  gauge 
indicates  the  required  pre.ssure,  say  twenty  pounds.  If  at  another 
time  in  the  ti-eatment  but  ten  pounds'  pressure  is  needed  the  escape  valve 
may  Ijc  ojicned  until  the  gauge  indicates  ten  poimds.  There  are  many 
other  ways  in  which  such  a  regulating  air  tank  may  be  used  to  advantage. 
The  gauge  n^gulatuiN  uu  the  market  are  not  nenrly  so  satisfactorj'^  as  the 
regulaling  tank,  and  !ire  not  refomiuendeil. 

Massage  Apparatus. — Ear  Drum. — Pneumomassage  or  the  massage 
of  the  ear  drum  by  the  ahemate  rarefaction  and  condensation  of  the  air 
in  the  external  auditnr\-  meatus  is  aeciirupHshed  by  means  of  a  hand 
pump,  as  Ijrst  devised  by  DcLstanche.  of  Brussels  fFig.  14"),  or  it  may  be 
operated  by  an  electric  motor,  as  first  de^Msed  by  Chevalier  Jackson,  of 
Pittsburg,  and  later,  in  1893,  improved  by  r>-nchon  (Fig.  15).  The 
pneu  I  no  massage  of  the  ear  drum  is  reeonnnen4led  in  deafness  and  ear 
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cxpt'rifiice  with  it  and  its  modifications  has  not  met  the  high  expectations' 
witli  wliieh  it  was  received.  Pneiimomassage  has  a  place  in  aural 
phiclice,  however,  as  hy  it  the  mucous  membrane  is  brought  into  a 
more  active  and  resistant  state,  and  the  iabj-rinth  Is  also  stimulated  to 
greater  functional  activity  by  it.  The  i^wsicles  of  the  ear  are  ren(h'r<'d 
more  mobile  and  transmit  sound  bctlcr  after  its  application  in  a  liinitcKl 
number  of  cases.  Tinnitus  is  also  occasionally  improved  by  it.  Such 
cases  require  rare  skill  and  knowledge  to  determine  what  is  best  to  do 
for  them.  Routine  of  inflation  and  of  pneumomassage  lead  to  bitter 
dlsappointiuent  except  in  a  few  cases.  Accurate  diagnosis  is  of  first 
importance;  then  the  tivatnient  should  be  veiT  carefully  and  inielligently 
prescribed.  Not  ever}*  case  of  deafness  and  tinnitus  is  improved  by 
pneumomassage  or  any  otlier  method  of  treatment. 

Tlien,  too,  the  massage  apparatus,  hand  or  mechanically  driven  device, 
should  be  regulated  to  suit  each  case.  The  length  of  the  piston  stroke, 
the  frequency  of  the  vibrations,  and  the  length  of  time  the  massage 
should  be  used  are  questions  to  be  settled  according  to  the  peculiarities 
of  each  case  and  Ihe  ex|jerience  and  judgment  of  the  surgeon.  Massage 
per  ,te-  is  of  no  value  as  a  therapeutic  agent.  It  is  only  when  it  Is  mixed 
with  "brdiiLs"  that  it  IxH'omes  of  value.  Surgeons  who  are  uninformed 
and  inexperienced  are  often  tempted  to  furnish  their  offices  with  formid- 
able looking  mcchiuiical  devices,  with  the  lielief  that  ihey  are  thus  pre- 
paring themselves  to  ndequately  cope  with  disease.  If  they  are  intelli- 
gent observers,  they  soon  learn  that  the  "  man  Ix-hind  the  gim"  is  the  first 
requisite  for  the  attainment  of  success.  I  must  confess  that  I  have 
rarely  obsen'cd  marked  improvement  in  deafness  and  tinnitus  that  was 
clearly  (hie  to  pneumonia-ssage. 

I  have,  however,  foimd  the  hand  apparatu.s  of  Delstanche  of  the  great- 
est value  as  a  diagiuistic  agent.  With  it  the  ear  ilruiti  may  \k  ol>serv-<'(l 
under  compression  an<l  rarefaction,  points  of  adhesions  and  of  atrophy 
being  clearly  demonstrated.  When  the  air  is  ntrcKed  in  the  meatus  the 
ear  dnmi  is  pulled  outwiini,  the  points  of  adhesion  being  fixed  while  the 
balance  of  the  mcmbnuic  bulges  outwani,  leavingno  ro(.ini  fordonlit  as  to 
tlie  condition  of  the  middle  ear.  If  there  is  an  alrupbie  area  in  the  ear 
drum  it  bulges  like  a  blister  beyond  the  balance  of  the  membrane.  If 
the  otoscopic  (Mirtion  of  tlie  apparatus  is  proviiled  with  a  magnifying 
lens  the  texture  of  the  ear  <iruni  is  clearly  demonstrated. 

Aside  from  the  diagnostic  value  of  the  Delstanche  apparatus  its  greatest 
usofnhiess  is  in  the  treatment  of  the  exudative  forms  of  middle-cnr 
catarrh.  It  is  in  the  protracted  <-onrse  of  these  cases  that  the  adhesive 
processes  form.  The  visrid  exuflate  agglutinates  the  ear  drum  to  the  itnier 
tympanic  wall.  l»ecomes  organize*],  and  thus  permanently  fi.\es  it  to  the 
inner  wait  of  the  middle-ear  cavity.  The  timely  and  intelligent  iLse  of 
the  Delstanche  rarefactor.  or  other  pneumomassage  apparatus,  may 
prevent  permanent  adhesions.  The  appjiratus  should  Iti  the  iM-ginniiig 
be  used  daily  with  a  sh>w.  long  stroke  of  the  pi.ston.  After  the  infiam- 
mator\'  process  has  ulniled  and  the  exudate  is  less  vLscid  arul  less  |)ri>fiise 
the  treatment  may  Ix^  gniduahy  reduced  in  frequency  and  finally  aban- 
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i]one<l.  ITic  length  of  the  stroke  (force  of  the  suction)  slioiilil  Ik?  prwl- 
uaHv  diininbliecl,  as  a  too  long-continued  stretohinp  of  the  luembrana 
tvuipani  will  render  it  abnormally  lax  from  pressure  (suction)  atrophy. 

Another  de\ice  for  the  massage  of  the  ear  drum  consists  of  a  glass 
(ul>e  partially  filled  with  metallic  mercury  (Fig.  IC).  The  open  end  of 
the  tube  is  shaped  to  Ht  the  external  meatus,  and  when  not  in  use  is 
closed  with  a  rubl>er  cork.  Its  application  is  simple,  the  uncorked  end 
being  placed  firmly  in  the  external  meatus,  and  the  jMiliont  instructed  to 
move  the  head  from  side  to  side,  allowing  the  rnercMm'  to  drop  against  the 
eardrum.  Tliis  procedure  is  re()ett1ed  sevenil  times  at  each  daily  seance. 
According  to  Dr.  Joseph  C.  Beck,  its  originator,  the  rafionale  of  its  use 
consists  in  tlie  impact  of  the  inerciir}'  against  the  malleus  and  ear  drum. 
the  force  being  transmitted  to  the  entire  ossicular  chain  and  to  the 
labyrinth.  'Vh\s  stimulates  the  functional  activity  of  the.sc  structures 
and  improves  the  CfHulition  present.  Dr.  Heck  has  found  its  chief  useful- 
ness in  the  relief  of  the  tinnitiis  rather  than  the  deafness,  a  fact  which 
to  my  mind  is  significant.  That  is,  the  mechanical  shwks  thus  applied 
to  the  membrana  tympaiii  and  transtmitted  to  the  labyrinth  affect  the 
circulation  of  the  labjTinth,  improve  the  nutrition  and  incrca-se  the  local 
leukociitosLs.  These  changes  affect  the  labyrinth  in  sucli  a  way  as  to 
n'licve  the  tinnitus. 
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iJr.  Beck  has  ajso  noted  that  the  improvement  was  usually  transient, 
lasting  only  a  few  days  or  weeks  after  discon  I  inning  the  treatment. 

The  Electrocautery. — So  much  has  l>een  said  within  the  past  six 
years  about  the  us<',  or  niiher  the  iisclessncs.s,  of  the  elect rocauterv 
(Fig.  \rt)  that  I  feel  im[>elled  to  rise  in  its  defence.  It  is  still  a  very  use- 
ful apparatus,  and  an  office  is  incompk'te  without  it.  It  is  true  that  it 
ha-*  been  too  frequently,  indiscriminately,  and  unintclli^^ntly  used,  but  it 
still  fills  a  place  of  preat  usefulness  in  the  armamentarium  of  the  specialist. 
lu  usefulni'SH  in  lurgescent  rhinitis  has  l>een  givatly  iibndgetl  by  the 
improvpii  methixls  of  openiting  upon  the  nasal  septum  (notably  the  sub- 
mucous n-»section).  but  even  in  this  condition  it  stilt  affords  a  means  of 
trmjxinmly  overcoming  the  excessive  swelling  of  the  inferior  turbinated 
l»odies-  It  also  afTords  a  valuable  means  of  treating  chronic  granular 
phanr-ngitls  with  lymphoid  enlargements  along  the  lateral  and  posterior 
walU  of  the  phaiynx.  Still  other  uses  could  be  described,  but  as  they 
urp  miMitioncfl  in  connei-fion  with  the  respective  di.seases.  the  two 
citations  are  sufficient  to  show  that  the  elecinwautcPt'  apparatus  is  not 
ATI  obsolete  inslnitnent. 

Spray  Tubes. — ITie  spray  tuWs  and  tin;  niedicateil  fluids  u.sed  in 
them  have  aUo  come  under  the  ban  as  therapeutic  agents.  There  was 
tt  lime  when  the  rhinologwi  and  larj-ngologist  was  called  the  *' spray 
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specialisl."  inoa*  (Irrisivcly  the  "sqiiirt-RUii  doctor."  Wliatcvcr  grounds 
there  may  have  l)ocn  for  these  characterizations  it  is  certain  that  they  do 
not  apply  to  the  siK-ciallst  of  tUf  ]>rc.scnt  tiiiip.  Nearly  all  .special  sur- 
geons now  ivfn^'Tiize  the  futility  of  alternpiin^  to  cure  diseasea  of  the 
nose  and  t]iroat  by  means  of  nicdicated  water  and  oil.  The  etiologj- 
of  the  catarrhal  and  suppurative  inflarniimtions  of  the  nase  and  throat  is 
l>ct(er  iindcrstjMMl,  and  the  iijeas  cnnrcmiiig  tlipir  treatment  have  imder- 
Ijone  cDrivspondJnj;  I'hjinges.  It  is  being  more  nnd  mon^  rerofjnizrd  that 
mucous-]iiied  cavities  are  subject  to  catarrhal  and  infective  inBamniation 
snmewlinl  in  proportion  to  the  degree  of  obstniction  to  their  draina^ 
and  ^eiitihttion.  This  one  factor  is  probably  the  rrnist  signilicnut  etiolog- 
ical factor  cnipbttsized  in  ii'crnt  years.  <  iofwlale  and  Jonathan  Wright 
entphasize  it  in  R-fcpt'iice  to  the  eryj>ts  of  the  tonsil.  Heath  lias  recently 
emphasized  the  same  truth  in  rcferetu-e  to  ilie  nitistoid  antrum  and  the 
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Eiiiddle  ear.  tS<'e  Heath's  Ma,tfoy:l  Ojirrafion;  also  the  Clinical  Anatomy 
of  the  Xo^r,  and  the  Infiamviaiory  ui.ica.tf:i  of  ike  Nose  and  Accatsory 
Siniiges.) 

In  view  of  this  more  modem  conception  of  the  etiology-  of  the  iiifluin- 
mator}'  diseases  of  the  ear,  nose,  and  throat,  surgical  prwedures  have 
largely  replaced  the  topical,  medical,  and  eau.stie  appliealitms  onci*  in 
j)opular  favor.  The  spray  tube  tir  atomizer  (xrtiples  a  less  conspicuous 
phice  than  it  did  u  few  yeans  ago  {F'ig.  17).  .\ji  array  of  fifty  or  a 
hundred  spray  bottles,  each  with  a  dilTerenl  medicated  or  perfumed 
solution,  is  no  longer  a  neces.sary  (wirt  of  an  office  outfit;  nuleed,  such  an 
array  of  spray  fonniilie  is  in  some  ways  a  confession  of  an  antique,  if 
not  altogetlier  ctbsoU-le,  <'onceptinn  of  incdical  practice.  Spray  tubes 
are,  neverthelcs.s,  nec<'-ssarA-  udjutiets  to  the  office  outfit,  as  they  should 
Iw  u.se<l  to  cleans**  the  nasal  and  throat  cavities  before  opemting  and  to 
treat  acute  and  chronic  inflamuiations. 
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The  Mechanical  Vibrator. — Some  years  ago  the  mechanical  vibmtor 
was  incntitined  as  acting  favorably  upon  tinnitis  nn<I  deafness,  but  its 
more  g<*neral  use  by  English  and  American  otologists  has  <lcmon- 
strated  its  c(nn|>arative  uselessne.s.'s  for  these  purposes.  At  that  time 
it  was  stated  that  when  applied  over  the  spinal  column  it  seemed  to  act 
fftvonibly  upon  the  ear.  I  have  tried  it  faithfully  for  this  purpose,  with 
no  appreciable  effect.  Its  chief  field  of  usefulness  is  in  reducing  the 
swelling  and  sensitiveness  of  the  glands  of  the  neck  and  the  headache 
accompanying  the  various  sinus  affections.  But  even  these  conditions 
are  l)etter  and  more  pleasantly  ameliorated  by  the  leiikode-scent  lamp. 
The  vibrator)-  or  mechanical  massage  increases  the  lymphatic  flow, 
itiipni\Ts   the   nutrition,  and  uicreases  local  leukocytosis,     llencc,   it 
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reKeves  pain  and  tendeniess,  and  reduces  the  activity  of  an  inilammator)- 
process,  provided  it  can  l)e  applied  to  the  parts.  In  this  respect  it  acts 
upon  lh«  prindplc  of  Bier's  constriction  and  negative  pressure  treaCment, 
and  the  Icukixlescent-light  trcatiiicnt;  that  Is,  they  each  increase  the  local 
lcukoc\1osLs,  improve  the  local  nutrition,  and  thus  dinunish  the  intiam- 
inatof)-  process. 

Ne^tire  Pressure  Apparatus. — Tliis  apparatus  consists  of  a  device 
wliinby  tiie  air  pressun;  is  reduccfl  in  the  upjwT  air  passages,  notably 
the  norM*  and  ac(^'ssorj*  sinases  (Fig.  18).  Tlic  negative  air  pressui* 
will»in  tlie  nose  and  accessor)-  sinuses  facilitates  the  'discharge  of  the 
apcretioiu  and  pundent  accumulations,  increases  the  local  nutrition  and 
leiikocjimis,  anrl  acts  favorably  upon  the  inflammatory  process.     Its  chief 
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field  of  u-sefulness  seems  to  he  in  the  treatment  of  the  subacute  uriHuninia- 
(ions  of  llie  sinases,  thonglt  it  exerts  a  favorable  influence  upon  chronic 
siDiiitis. 

The  Lenkode scent  Lamp. — The  leukotlescfnt  lamp  is  a  single  incan- 
descent globe  of  500  candle-power  (Fig.  19),  around  which  is  placet!  a 
reHector  eighteen  inches  in  diameter.  The  ppflector  focuses  the  rays  of 
light,  thus  increasing  their  penetrating  power.  The  therapeutic  properties 
of  the  leukodescent  light  is  in  the  heat  and  chemical  rays.  The  leuko- 
desoent  light  is  rich  in  blue-violet  rays,  in  addition  to  the  light  and  heat 
rays.  Tlte  blue-violet  are  very  active  cliemical  rays  and  increase  the 
tissue  metabolism  and  the  leukocytosis,  thus  providing  for  the  destruction 
of  the  patliogenic  bacteria. 

Clinically,  I  have  found  the  Icukodescent  light  of  value  in  inflammatory 
and  infectious  processes.  For  instance,  I  have  seen  cases  of  chronic 
maxillary  empyema  with  granulations  cease  discharging  under  its 
influence.  The  pain,  tenderness,  and  swelling  Iikewi.se  disappeared. 
In  no  ease,  however,  have  I  seen  a  cure  by  tliis  moile  of  treatment.  In 
acute  sumitis  I  have  seen  marked  and  rapid  improvement  follow  its 
use.  Infective  inflammation  of  the  mastoid  wound  rapidly  improves 
under  its  use  three  times  daily.  Cervical  adenitis  usually  responds 
readily  to  the  rays.  Pain  of  almost  any  origin  is  relieved  and  in  many 
cases  stopped  by  it.  The  pain  of  .sarcoma  is  almost  invariably  checked. 
It  seems  to  exert  a  slight  control  over  an  oozing  postojwrative  hemorrhage. 
Its  power  to  increase  tissue  metabolism  and  local  leukocytosis  reduces 
the  bacterial  activity.  The  latter  Ls  probably  due  more  to  the  increased 
leukocytosis  than  to  tlie  bactericidal  property  of  the  ra}'a.  While  they  are 
bactericidal  when  applied  continuously  fop  ten  minutes  at  a  distance 
of  thirteen  Indies  in  the  laboratory,  they  are  ])robably  not  batericidal 
at  eighteen  inches  for  a  few  moments  at  short  intervals  in  their  clinical 
application.  The  rays  are  too  hot  to  be  tolerated  constantly  at  close 
range,  hence  the  effects  produced  in  laboratory  experiments  cannot  be 
duplicated  in  actual  prar'tiee. 

Lamps  of  less  candle  power  are  correspondingly  poor  in  tlie  blue- 
violet  rays,  the  30  candle-power  lamp  having  scarcely  a  trace  of  tlicm. 
It  has  also  been  shown  that  ten  50  candle-power  lamps  in  group  have 
indentically  the  same  cjuality  of  rays  as  a  single  50  candle-power  lamp, 
and  that  the  raii-s  are  in  no  way  similar  to  those  given  off  by  a  500  candle- 
power  lamp.  I  therefore  recommend  that  a  single  5(X)  candle-power 
lamp  be  chosen,  as  a  lamp  of  less  capacity  Ls  not  sufficiently  rich  in 
chemical  rays  to  produce  the  best  results. 

A  Sterilizer  for  Instruments  and  Oauze.— An  office  outfit  is  not 

complete  without  a  sterilizer  of  some  kind.  All  instruments  should  be 
boiled  for  at  least  twenty  minutes  before  tliey  are  used,  for  either  examina- 
tions, treatments,  orsurglcal  operations.  The  Instnmients  may  l>e  boiled 
in  a  porcelain-lined  bucket  or  pan,  or  in  a  s()ecially  designe<l  sterilizer, 
as  shown  in  Fig.  20.  The  apparatus  shown  in  the  illustratioTi  is 
providetl  with  a  dr\'ing  chamlM-r  in  addition  to  the  boiling  tniy,  ami  is 
recommended  on  this  account.     Instruments  arc  often  damaged   or 
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altdp-tlier  ruined  Ijccauso  tliey  are  not  dried  after  being  sterilized. 
Willi  this  sterilizer  they  laay  be  boiled  and  dried  after  an  operation. 

Topical  Applications. — ^Topical  remedies  whirli  should  l>e  upon 
the  (rontmcnt  tabic  are  numerous,  though  individual  preference  may 
greatly  modify  their  number  and  eharacter.  1  shall  only  refer  to  those 
which  have  proved  satisfactory  in  my  practice. 

Nitnt«  of  Silver. — The  following  solutions  of  nitrale  of  silver  should 
be  kept  on  ilie  treatment  table  ui  blue-glajis  bottles,  or  in  a  cabinet  within 
convenient  reach  of  the  surgeon  or  his  personal  assistant. 


H, — ArK«uti  nilrattii 
A<]iur  diM. 


Br.  X 
Sij— M. 


This  is  approximately  a  2  per  cent,  solution  of  the  silver  salt,  and  is 

ilisefid  where  a  mild  but  positive  astringent  action  is  required,  as  in 

Mmple  subacute  catarrhal  iiiflununations  of  tlie  U]>|)er  respirator}'  tract. 

It  may  be  applied  with  a  spray  tube,  the  essential  part^  of  which  are  made 

of  hard  rubber  and  aluminum,  or  of  glass.      Other  metals  are  acted 
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Pynchnn'i  ateriliim-  nnd  Instnunmil  dr>'v- 


upon  by  the  sHver  salt,  and  are  not  suitable  for  the  silver  solutions  on 
thiji  account.  The  silver  solution  may  also  be  applied  with  a  eotton- 
woimil  applicator.  A  camer.s-hair  brush  i.s  not  recommended,  on  ac- 
count of  the  difGculty  of  keeping  it  sterile. 

R. — Arcvnii  nitratu .     fr.icx 

AqiHB  tW.  SJ — If. 

'Iliis  ."solution  is  approximately  4  per  cent,  in  strength,  and  may  be 
uMsl  a»  So.  1  when  a  more  positive  astringent  and  antiseptic  action  is 
rrqiiire<l. 

Q. — Aryali  nitmU* gr.  xi 

AqtwdM. 8i— M. 

This  solution  is  approximately  8  jter  cent,  in  strength,  and  is  useful 
in  llic  more  chronii?  catarrhal  inflammations  of  the  upper  respiratory 
Iran.  Solutions  of  greater  strength  than  this  arc  rarely  indicated  in 
chronic  inflammations  of  the  mucous  membrane  except  when  a  caustic 
action  b  required.  Higher  strengths  are  apt  to  cause  irritation  and  an 
kv&tioD  of  the  local  chronic  inflammation. 
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III  tlic  very  acute  inHamnmtions  a  much  higher  perccntaj^e  of  silver 
may  be  used. 

I|. — Ariffnli  mtmttii 5m 

Aqtun  dm,  q. «.  m<l     Si— M. 

This  Is  ii  12^  jjerceiit.  soUitioii  utul  is  ii  vahinhlc  Wul  rcmcily  in  acute 
lacunar  inflammation  of  the  tonsils.  The  more  acute  the  attack  and 
the  more  edematous  the  tissue  the  atrongcr  the  silver  solution  shouhi  be. 

3. — ArfTPQti  QJtmtiB 5ij 

Aquro  d« q.  8.  aJ     Si — M. 

This  is  a  25  per  cent,  solution  aud  is  useful  as  a  local  application  in  acute 
itifiTtion.s  inflaniriiaiioiLS  of  die  fuiur.s  and  the  niLsiipharynx.  It  Is 
e.specially  useful  in  acute  lacunar  tonsillitis,  one  application  in  the 
primary  stage  often  being  sufficient  to  abort  the  inflammatory  process, 

9. — vVntentJ  oitratiB gr.  oeocxxxij 

Aqua>  dm.       ...  q.  •.  ftd     S  J 

This  is  a  90  per  cent,  solution  and  is  useful  in  acute  lacunar  tonsillitis 
hi  tlie  most  virulent  and  acute  staj^.  It  .should  only  be  applied  when 
the  inflammntion  is  veri'  recent  and  aggravated  in  type.  The  tissues 
should  l>e  succulent  and  highly  inflamed.  In  such  a  case  of  acute 
lacunar  tonsilliti.s  it  is  a  specific  remedy.  I  have  never  seen  a  ease 
corresponding  to  the  above  description  in  which  a  sw<mci  application 
of  tlie  remedy  was  necessark-.  Its  use  in  this  strength  is  not  painful,  but, 
on  the  contran.',  relief  immediately  follows  its  use. 

If  tills  strength  of  solution  were  applied  to  a  subacute  inflammation 
the  ehenvical  tmuma  would  probably  aggravate  the  existing  iiiilaninuit(»ry 
process  rather  lliau  ivlieve  it.  Sohaions  of  silver  salt  in  tiie  higher 
strengths  coagulate  the  mucous  secretions  and  blanch  the  surface  of 
the  inflamed  mucous  miMubrane.  It  is  also  ii  powerful  germicide. 
The  inHammatnry  intihration  of  the  tissue  \s.  checked  and  the  vitality 
of  the  infective  bacteria  is  lowered  or  destroyed. 

A  caution  as  to  the  ase  of  silver  nitrate.  The  silver  salt  in  any  strength 
has  a  marked  irritating  etfect  on  the  intrinsic  muscles  of  the  larvnx. 
To  avoid  this  accident  the  cotton-wound  applicator  sln>uld  l>e  free<l  of 
the  excess  of  the  .solution  by  squeezing  it  with  a  lilieral  wad  of  cotton. 
When  this  Is  done  the  inflamed  area  should  \w  lightly  lirushed  with  it. 

ailrer  BSftxims. — (a)  The  mihler  the  inflammation  the  milder  the 
.solution.  (/>)  Tlie  more  intense  the  inflammation  the  stronger  the  solu- 
tion. 

Guaiacol  Solutions. — Solutions  of  guaiacol  in  olive  oil  are  useful 
local  remedies  in  acute  inflammation  of  the  fauces  and  the  pharynx. 

The  strengths  reconnnended  are  10,  2.'j,  anil  50  ]kt  <'enl.  of  guaiacol 
in  pure  olive  oil.  The  more  severe  the  inflamination  the  .stronger  the 
solution  rec|uired. 

While  guaiacol  Ls  not  as  efficient  a  remcily  in  acute  tonsillitis  as  the 
stronger  .solution."*  of  silver,  it  is  neverthele-ss  very  positive  in  its  action, 
many  cases  requiring  but  a  few  applications  to  check  tlie  inflammatory 
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process.  It  produces  a  pungent,  hot  sensHtiuii  winch  lasts  for  about 
tliirty  s*.M'<in(ls. 

Compound  Tincture  of  Benzoin.— ^The  compound  tincture  of  benzoin 
IS  a  vahjable  local  remedy  in  the  throat  where  a  mild  hut  positive  astrin- 
gent and  antiseptic  remedy  is  indicated.  It  may  be  used  in  chronic 
granular  phnrj-ngitis  during  Oie  mild  exacerbations  of  the  disease  with 
good  eilect. 

Its  chief  value  is  as  an  adjunct  in  dressing  the  nasal  accessor}-  cavities. 
Tlie  gauze  should  be  moistened  in  tlie  .solution,  tiie  excess  removed  by 
sipieezing,  and  packe<l  in  the  nasal  cavity.  It  prevents  decomposition 
and  stiniutales  healthy  gmnulations.  A  plain  gauze  dressing  in  the 
nasal  chaml>ers,  if  allowed  to  renmiii  in4irt*  (h:in  twenty-four  hours, 
oFten  take^  on  a  ven*  offensive  odor.  If  tlie  gan7.e  is  moistened  with 
the  compound  tincture  of  beneoin,  it  may  remain  in  the  nose  .seventy- 
two  hours  without  acquiring  an  offensive  odor. 

.A  foul-snielling  chronic  otorrhea  may  Ix*  ivndered  sweet  by  mopping 
the  cavity  dr)'  and  applying  a  dressing  of  gauze  moistened  with  the 
compound  tincture  of  benzoin. 

Fm.  21 
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Sobnitrate  of  Bismuth  Powder.— This  powder  m.iy  be  useil  with 
gauxe  dressings  as  a  sultstitute  for  the  compound  tincture  of  bt-n/,oin. 
It  als<^  pivvenLs  decomposition,  though  not  over  so  extended  a  [ktIikI. 

It  may  also  be  insufflated  (Kig.  21)  uito  llie  nase  after  an  intranasal 
operation,  where  it  fomw  a  coating  which  acts  as  a  mechanical  and  a 
rhfinlcal  pro|p<'lInn  to  (he  underlying  tissue. 

Ichthyol  Solutions,— Ichlliyol  in  aipieons  and  glycerin  solutions  may 
used  as  a  topical  application  in  the  nasal  chnndters  where  there  is 
"m  foul  or  ozenic  secretion.  'ITie  nose  should  be  packed  with  cotton  or 
gauze  saturated  with  the  solution.  Personally  I  prefer  to  use  a  cork- 
screw applicator  wound  with  cotton  and  dip|>t*{]  in  the  ichthyol  solution. 
lltU  i-s  thfii  iutrixiuivd  into  t}ie  na.sal  cavity  and  tlie  applicator  removed 
with  a  reverse  screw  motion,  leaving  the  ichthyol  yiwl  in  the  nose.  Tliia 
-ilioiild  Ix*  left  in  place  for  fn>m  ten  to  tliirty  minutes,  according  (o  the 
ilegi^e  of  infection  and  tumefaction  of  the  tissue.  If  tlie  seen*tions  iire 
profuse  and  dried  in  the  nasal  cavities,  tlif  ii(^|ueou.s  solution  should  be 
a-tnl;  if  there  is  a  state  of  sepsis  and  local  tumefaction  of  the  tissues,  the 
glycerin  solution  shouUI  lie  used  on  account  of  its  hygroscopic  action. 

Iodine  SolatiODS. — Iodine  in  a  g1y<x>rin  menstruiun  Is  a  valuable 
irmrdy  in  clmmic  gnmular  pharyngitis,  and  in  those  ca.ses  of  middle- 

'  catarrh  associated  with  granular  pharyngitis. 
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The  following  formiilne  may  be  used  in  such  cases: 

IJ. — Tr.  iodiai n\xlviii 

Olycerini q.  §.  md    Si^ — lil- 

I^.^Iodoformi jr.  i 

Pouui.  lodidi gr.  x-xs 

MarpKia  sulphktin gr,  j 

Glycvrini 5i — M. 

IJ. — lodtol  ,  gr.  v~xx 

Ptitaa.  iodidi .  gr,  x-xxx 

OL  gKulthcrioi IUt 

aiyci*rini 3i — H. 

fl.— Tr.  iodidi. 
Tr.  fwri  obi., 

Glyeoriiii    ....  .      ii*  q.  s.      5J   -M. 

The  fourth  fonnula  is  very  astringent  and  is  used  to  promote  even 
healing  by  granulation  after  ton.siUecto!ny  in  a<lults.  It  is  also  of  great 
vulue  in  tlie  subacute  type  of  granuhtr  phalangitis. 

Carbolic  Acid. — Carbolic  acid  may  be  used  in  any  strength  from  10 
to  95  per  cent,  aqueous  or  glycerin  solution. 

IJ. — r*rboIic  add .      fr.  xx 

Glycerin 5J — M. 

This  is  approximately  a  4  per  cent,  solution  and  may  \ye  used  in  sub- 
aciile  dr}-  dermatitis  of  the  external  auditory  meatus  and  in  subacute 
otitis  media. 

H-— Cwbolic  add 3] 

Gl>-c«riu .      q.  a.  ad     8J~~M. 

Tlii.s  is  a  12  per  cent,  solution  and  may  be  used  in  acute  otitis  mcilia. 
It  sliould  be  dropi>ed  into  llie  meatus  two  or  three  times  daily  and  a 
cotton  plug  introduced  to  prevent  its  escape.  It  is  claimed  that  if 
dropped  into  the  meatus  in  the  initial  stage  of  acute  suppurative  otitis 
media  it  aborts  the  further  progress  of  tlie  inllammation  in  nearly  every 
instance  (A.  H.  Andrews).  On  the  other  hand  it  Is  claimed  that  its 
frequent  u.sc  causes  a  fibrosis  and  thickening  of  the  ear  drum,  and  thus 
causes  permanent  diminution  of  hearing.  It  may  be  .said,  however, 
that  its  frequent  iLse  is  not  often  requireil  to  abort  an  attack  of  acute 
otitis  media. 

I^ — Uuibolio  a«ld KT.  eeclvj 

Aquw  de*.  •     gr-  xxiv— M. 

This  is  a  95  [XT  cent,  solution  of  nirbolir  acid  ami  miiy  lie  iLsed  when 
a  suj)erficial  aiustic  effect  is  desired,  as  in  infwiive  granulomata  of  the 
middle  ear  and  ma,stoid,  either  before  or  after  o|>eriition.  I  have 
oce^Lsionally  used  it  in  old  foul-smelling  otorrhea.s  to  diminish  the  odor 
and  to  stimulate  healthy  granulation. 

It  should  be  carefully  drop}>cd  into  the  middle  ear  without  allowing 
it  to  come  in  oontaet  with  the  nieatai  skin,  and  at  the  end  of  one  minute 
alcohol  should  be  instilled  to  check  its  action. 
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AlcohoL — Alcohol  is  also  a  valuable  reuiwly  for  topical  applications. 
1  kiiow  of  no  better  ingredient  for  a  gargle  than  alcohol.     It  is  n-strin- 
!  gent  and  antiseptic,  and,  when  properly  diluted,  is  grateful  to  an  inflamed 
surface. 

If.— Aleobol. 

Qnuunna  wslvr  U  5'J 

rknnuldabyd*  tUij 

Glyoartn     ...  ....  5v 

Aqtui  (1m. q.  ■.  wl  Sviij — M. 

The  above  formula  is  a  good  gargle  tn  acute  tonsillar  and  phar}'ngeal 
inflammations  and  in  the  soreness  following  the  removal  of  the  tonsils. 

In  very  young  children  it  may  be  U!^i(^\  in  a  more  diluted  fonn. 

In  chronic  otorrhea  alcohol  may  be  used  in  the  following  dilutions 
and  mixtures. 

}|.— Alcobiil  1  p»fl  * 

AqtuB  das.  .2  parts— M, 

If. — Aloohol  1  p«Ti 

Aqtue  des.  1  part — M. 

1^— Aleobol  .  ,  ,3  ii»ii» 

AquiB  dM.  1  pmrt— M. 

H— Aloohol      .      .  .      3p&rU 

AqiUB  dai.       .  1  pMt— M. 

Qt^-Aloohol ,05  per  cent. 

Tlie  alcoliolic  dilutions  given  above  are  used  principally  in  the  treat- 
ment of  cJironic  suppurative  otitis  media. 

They  constitute  the  so-called  "alcohol  trcalmcnt"  of  this  disease: 
TIio  meatus  U  first  filled  with  tlie  weakest  solution,  tlien  moppe^l  out, 
ami  each  solution  applied  in  series  until  the  piiticnt  tolerates  the  95  per 
cent  solution.  If  tlie  strongest  sohition  is  applied  at  once  it  causes 
considerable  pain  and  irritation,  whereas  if  the  strength  is  gradually 
increased  unpleasant  results  are  avoided. 

Alcohol  is  a  positive  astringent  and  antiseptic  remedy  of  coiLsiderable 
value. 

If.—Aloabol  (OS  per  eut.) .      .  .      SJ 

Bono  Kcid       ...  .  .     cr.  xx — U. 

If.— Alct^l  (9fi  p«r  wn(.)     ....  _      _ 5J 

Iodoform ■     ■     ■     Cr.  v — H. 

llie  addition  of  bone  acid  and  iodoform  is  supposed  to  give  the  local 
ftn(i.srptic  effects  of  these  drugs.  If  an  excess  of  either  drug  is  added, 
arid  die  solution  is  ngitated  Justin-fore  the  Instillation  of  the  solution, 
a  prei'ipitate  of  the  partially  susjH*nded  drug  is  de[>asitcd  on  the  diseased 
nmeoiia  membrane. 

'Iliese  solutions  should  be  used  after  having  applied  the  weaker 
fltcoholic  solutions. 

Ointments. — Various  dnigs  may  l>e  prepared  with  an  oily  menstruum, 
prrferably  lanolin,  a.i  it  has  greater  affinity  for  die  mucous  lueinlmine 
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tlitiii  viiseline.     Pure  olive  oil  may  also  be  used  us  a  menstruum.     The 
following  inixtuit'S  are  recommended : 

T\.—2iov  oxide rt.  xMli 

Lanolin 5j — M. 

I^. —  Zinc  axide cr.  xlvij 

Mon'ti-  sulpt tr.  i 

AtrcipiDfl  gr.  iJo — M. 

The  first  fonuula  is  scKithing  to  an  inflamed  surface,  and  may  be 
applied  in  tliose  casea  in  wliicli  tliere  is  an  irritiitinj;  mueoiis  or  sero- 
nmeous  dlsehai-ge  in  catarrhal  siuuitLs.  It  is  also  of  use  in  the  massage 
of  the  nasal  nmeous  membrane  in  rhinitis  with  collapse,  and  in  turges- 
cenec  of  the  swell  bociies.  For  this  purpose  a  delicate  silver  applicator 
shotdd  be  wound  with  a  small  wisp  of  cotton  and  dipped  into  the  oint- 
ment. The  nasal  mucous  membrane  .should  then  l)e  gently  ma*yyigeti 
with  the  ointment,  the  probe  being  lightly  held  iK-tween  the  thumb  and 
foivtinger.  The  wrist  movement,  or  the  eombined  wrist  and  foivlinger 
movement,  should  be  used  in  performing  the  massage.  'ITie  applicator 
should  l>e  helil  so  lightly  that  if  the  cotton-wound  ap]jliealor  should 
strike  a  turbinated  body  or  otlier  obstruction  the  prol>e  will  slip  through 
the  fingers  and  do  no  damage. 

The  sensitiveness  of  the  mucous  membrane  may  be  quickly  removed 
by  the  above  procedure. 

T\ie  second  mixture  is  of  value  when  the  nasal  mucous  membrane 
is  semitive  and  when  there i.s  an  acute  exacerbation  of  tlie  infianimaiiou. 
Tl»e  morphine  and  atropine  relieve  the  sensitiveness  and  reduce  the  con- 
gestion. 

I).— Icfatbjnd BT,  xlviii 

Loaolia 5J  ^U- 

The  ichthyol  ointment  may  be  used  in  tliose  cases  where  the  secretions 
are  drii^l  in  the  nasal  cavities  to  stimulate  the  glandular  functions.  It 
may  Ik*  applied  by  nias-sage,  as  rle.scriU'd  aliove. 

Chemical  Caustics.  — Chemical  caustics  are  Iarp?ly  replaced  by  tlie 
electrocautery",  tJiough  there  are  instances  in  which  the  chemical  caustics 
are  preferable.    The  following  are  recommended : 

Carbolic  Acid  (96  per  cent.).— Where  a  superficial  and  difTu.sed  cauter^ 
ization  is  desiivd,  as  in  an  unheaUhy  granulating  surface,  carbolic  acid 
U  an  ideal  caastic  agent,  it  does  not  [x-netrate  deeply,  nor  does  it 
produce  pain.  It  is  also  of  value  iJi  old  .suppurative  ear  cases  in  which 
there  is  a  foul  odor  and  exuberant  granulations.  The  ear  should  first 
lie  thoroughly  freed  from  secretions  with  a  4'olton-wcHmd  pnilM',  and 
the  carbolic  acid  applied  afterward.  After  one  minute  has  elap.^^1 
alcohol  should  l)e  <iroppeil  into  the  meatus  to  check  tlie  action  of  the 
carbolic  acid  and  to  prevent  its  action  upon  the  skin  of  thr  meatus  ami 
auricle  during  its  rr'^nioval.  The  carbolic  acid  sliuulil  Ik*  ilropjM^d  into  the 
middle  car  with  n  medicine  dropper,  care  Ix'ing  exercised  to  avoid  getting 
it  iu  contact  with  the  cutaneous  surface. 
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Carlx>lic  acul  may  also  be  used  iii  Uic  pharynx  where  a  <Uffuse<! 
super6cial  caustic  action  is  desired,  as  in  a  mild  case  of  granular 
pliaryngitis,  though  in  these  cases  it  is  usually  preferable  to  puncture 
the  foUicles  or  nodules  scattered  over  the  pban'ngeal  wall  with  the  galvano- 
cauterj-. 

Ghromic  Add, ^Chromic  acid  has  long  been  a  favorite  chemical 
(■aiistic  in  the  nose,  throat,  and  e^ir,  tliougli  it  lias  he^n  largely  i-eplaced 
by  the  galvanoeauten*.  A  few  crystals  are  engaged  upon  the  end  of  a 
prube  and  held  over  an  atcolidl  or  gius  blazt!  to  drive  ofT  die  water  of 
crystalli/ation,  but  not  long  enough  to  reduce  them  to  an  ash  or  cinder. 
lliebead  of  acid  thus  formed  is  drawn  across  the  area  to  be  cauterized, 
where  it  rupitlly  abstracts  the  water  from  the  tissue  and  thus  destroys  or 
cauterizes  its  siijierfioial  layers. 

It  may  be  used  in  tui^*sct^nt  rhinitis,  folheular  pluir>ngiti3  (granular 
pharyngitis),  and  in  any  other  condition  requiring  cauterization.  It  is 
not  ss  deep  in  its  pentration  as  Is  usually  desired  iu  either  of  tliese  condi- 
tions, hence  it  is  not  as  reliable  as  Uie  galvnnocauten-. 

In  order  to  increase  its  efficiency,  Norval  U.  I'ierce  and  Max  A.  Gold- 
stein have  devLseil  instrumonLs  for  its  subcutaneous  use.  The  submucous 
mediud  has  not,  however,  appealed  strongly  to  the  profession,  jus  the 
gttlvanocauter)'  is  easily  and  efTicicntly  applied  widi  cc|ually  good  or 
even  (►etter  resulLs. 

It  should  be  remembered  that  chromic  acid  is  quite  irritating  to  tlie 
kidney's,  and  may  cause  albuminuria.  Its  extensive  use  is,  therefore, 
contraindicated  in  case-i  already  thus  affected. 

Technique. —(a)  Ixwal  cociiinc  anesthesia.  (5)  Puncture  the  mucous 
membrane  at  tlie  anterior  end  of  the  free  border  of  the  inferior  turbinated 
boily.  (c)  Introduce  a  probe  or  other  elevator  through  the  puncture 
and  tunnel  tiie  substance  of  the  mucous  membrane,  keeping  near  the 
periosteum.  (J)  Introduce  the  Cioldstein  concealed  probe  containing 
the  l>efld  of  chromic  acid  into  the  depth  of  tlie  tunnel,  (c)  Uncover 
the  l»ead  of  chromic  aciil  and  withdraw  it  through  the  tunnel.  This 
cauterizes  tlic  wall  of  the  tunnel  within  the  mucous  membrane.  If 
sloughing  does  not  occur  the  result  Is  ven,-  good. 

Trichloracetic  Acid. — This  Ls  a  valuable  chemical  caustic  agent  and 
is  gpnerally  used  in  a  20  per  cent,  solution.  It  has  lieen  employed 
chiefly  in  tul)ercnlosis  of  the  larjTix,  in  conjimction  ^^ith  curettage,  and 
in  hypcrtrophicd  and  diseased  tonsils  after  splitting  the  crypt  walls. 

In  laniiigeal  luberculasis  after  the  intraiaryngeni  removal  of  all  the 
lulierculoustissueavailalileby  this  route  the  ojMrated  area  isswabljed  with 
a  2U  per  cent,  solution  of  irichloratvtic  acid,  to  destroy  any  remaining 
tuberculous  tissue  and  to  seal  up  the  lymphatic  openings  to  prevent 
lh<'  sprraii  of  the  tuberculous  prm-ess. 

Kaufmann  has  recomniended  the  free  and  deep  incision  of  the  crypt 
•"alls  of  the  tonsil,  esperinlly  of  those  crypts  opening  into  the  .snpra- 
ton.<illar  fossa,  and  applying  a  20  per  cent,  .solution  of  trichloratretic 
arid  to  the  inri.sefl  surfaces.  More  than  one  sitting  is  usually  requirctl 
fnr  this  purpose.    The  object  of  this  procedure  is  to  destroy  the  diseased 
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epithelial  lining  of  the  ciypls  and  to  cause  cicatricial  contraction  of  the 
substance  of  the  tonsil.  In  this  way  the  tonsil  is  reduced  in  size  and  iLs 
non-resistant  cryptic  epithelium  is  destroyed. 

Tiie  acid  applications  arc  vcr)'  painful  for  a  prolonged  period  of  time. 
This,  together  with  the  fact  that  repeated  applications  are  often  necessary, 
renders  the  procedure  an  undersirable  one.  The  complete  removal 
of  the  tonsil  by  dissection  is  a  more  certain  and  desirable  procedure,  aa 
both  tonsils  may  be  removed  at  one  sitting. 

Thft  Nitrate  of  Mercury. — A  10  per  cent,  solution  of  the  nitrate  of 
imt^rcury  may  l>e  u.wd  to  cauterize  deep  sloughing  syphiliti<:  ulcers  of  the 
nose  and  throat,  as  it  excites  healthy  granulation,  and  thereby  checks 
the  sloii^hinj;  aitd  svpliilitir  oxcna. 

Antiseptic  and  Detergent  Solutions.—Clcansin^  the  nose  and 
throat  with  detergent  sprays  and  washes  is  not  as  popular  a  prr>c*'diire 
now  as  formerly.  Experience  has  shown  that  such  applications  exert 
little  curative  action  on  catarrhal  and  other  diseases.  They  do,  however, 
promote  temporary  increase  in  the  hyperemia  and  leukocytosis.  Such 
solutions  also  stimulate  the  constrictor  muscle  fibers  of  the  swell  bodies 
of  the  turhinaLsj  and  thus  temporarily  reduce  the  tui^scence.  Tlie 
antiseptic  action  is  probably  but  slight  imd  of  little  value.  The  three 
useful  efTecLs  nf  tise  antiseptic  and  alkaline  nasal  washes  are  therefore 
as  follows;  (a)  Detergent  or  cleansing  effects,  {b)  Muscular  contrac- 
tion of  the  interlacing  fibers  of  the  swell  bodies,  (c)  Slight  promotion 
of  the  reaction  of  inflammation.  The  detergent  and  stimulating  solutions 
recommended  are  as  follows:  (1)  Seller's  solution.  (2j  Dobel-PjTichon 
solution. 


(2)   Q.— Powd.  kkI.  bibor.  (Squibb). 
Pimd.  aod.  Mc«b.  (Merek). 

Tliymolin  On 

Glrwrln  (C.  P.) Oi- 

First  mix  and  triturate  the  two  .salts  and  place  same  in  one-gallon 
bottle,  adding  one-half  tlic  quantity  of  glycerin;  then  let  it  stand  twenty- 
four  hours  uncorked,  with  frequent  agitations.  Next  add  the  remainder 
of  the  glycerin  and  continue  the  agitations  for  another  twent}'-four 
hours,  widi  the  boUle  uncorked  as  before.  Lastly,  add  the  thymolin 
and  let  stand  twenty-four  hours.  One  ounce  of  this  mxture  should  be 
added  to  one  pint  of  wntcr,  when  it  is  re^tdy  for  use. 

The  solutions  may  tie  u.^ted  with  an  atomizer,  a  nasal  douche,  or 
a  syringe.  They  may  also  be  used  as  gargles,  although  the  distinctly 
alkaline  taste  is  usiially  disagreeable  to  the  patient. 

Oily  Solutions  for  Use  with  a  Nebulizer.  —Aromatic  and  antiseptic 
drugs  may  be  added  to  an  oily  menstruum  and  tlirown  uito  the  respirator}* 
tract  with  a  nebulizing  device.  The  action  of  such  mixtures  is  as  an 
emollient  or  protective  agent,  and  as  a  stimulant  to  the  mucous  glands, 
Tliey  also  cause  contraction  of  tlie  circular  muscle  fibers  of  tlie  arterioles, 
jmd  difreby  reduce  the  congestion.  TheetTeots  are  transient  and  alTord 
relief  without  exerting  a  marker!  curative  effect. 
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The  Followinfr  Foriniilie  are  recommended: 

1.  CUIoretone  inhalant. 

IJ. — Ctilortiiatw       ....  ...     jr.  XV 

UuBpfaor .      .      .      .     sr.  xxz 

Maotliol     ...  ..,.«.  XXX 

Oil  MDiuraafl  .      ,      .   ftd     nfv 

Oil  petrolatum  .      .  ....      3U — M. 

2.  Acetozone  inhalant. 

H. — CUoretoiw Tij 

Acctotone xv 

Oil  p«lr.>Uliiin <|.  s.  ad     SU — W. 

"^Dic  Spray  bottle.s  and  neliutizing  bottle-s  devLsed  by  DeVilbiss  (Fig. 
17)  have  proved  more  satisfaeton'  than  any  others,  as  their  constniction 
is  simple  and  they  rarely  need  repairing  or  otiier  attention. 

'ilie  nasal  douche  is  also  a  useful  de^^ce  for  washmg  the  nasal  cavities, 
and  is  often  preferable  lo  the  spray  tulx-,  as  It  does  not  injure  the 
cpitlielium  of  tlie  nasal  niuc4>u.s  membrane. 

The  air  pressure  allowable  for  spraying  the  various  mucou.s  surfaces 
with  DeMlbiss'  spray  api>aratus  Is  as  follows:  (a)  T!ie  nasal  mucous 
[iiembnuie^  4  (n  10  pounds.  (6)  Tlie  r'piplian,aix  (nnM)p}iarjnx),  S  to 
20  pounds,  (r)  The  niesophar\-nx  (oropharjTix),  10  to  30  pounds. 
{(/)  ITie  hypophar^-nx  and  larj-nx,  10  to  30  pounds.  The  air  pressure 
needed  for  tJie  I)c  Vilbiss  nebulizing  bottles,  10  to  40  pounds. 

The  regulating  tank  elsewhere  mentioned  is  of  great  value  u»  conjunc- 
tion witli  the  spray  and  nebulizing  tiilies. 

Solutions  Producing  Ischemia.— Solutions  producing  local  hknching 
of  the  mucous  membrane  are  chiefly  derived  from  the  suprarenal  glands 
of  sheep.  They  produce  a  powerful  contraction  of  the  cireular  muscle 
liljers  of  die  arteries,  which  lasts  for  several  minutes.  They  are  on  this 
iMTount  of  diagnostic  and  therapeutic  value.  They  also  reduce  the 
imount  of  primary  hemorrhage  in  operations. 

The  following  fonnuhe  are  recommended: 

H.  — Adit-Oftlin  rhkniiic I  In  1000 

IV — Adr»ti«liu  otOnride  1  to  2000 

n.  — Adreuhlin  chlorirlc 1  lo  4000 

It  is  rarely  necessary  to  use  the  first  formula  except  when  there  is  a 
great  (leal  of  secretion  and  blood  to  dilute  the  solution.  If  a[>phed  to  a 
clean  mucous  nieinbraiie  the  ^teccmcj  and  thinl  fonnuhe  are  of  sullicient 
strength  lo  contract  the  vessels.  I>ocal  Ischemia  is  produced  for  diag- 
nostic purposes  in  the  various  forms  of  rhinitis  and  in  redM<ing  the 
engorgement  <»f  the  tissues  so  as  to  admit  of  a  view  of  the  niLsal  chainl>ers. 
Adrenalin  is  also  n.sed  to  check  local  oozing  of  blood  after  operations. 
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CHAPTER    IV 


THE  ETIOLOGY  OF  DEFORMITIES  AND  DEVIATIONS  OF  THE 

SErrUM  NASI, 

"TKEchief  cause  of  deviations,  and  probaUlyof  irmny  other  defoniiitics 
of  the  septum,  is  the  hck  of  devdopnwni  of  the  hard  palate,  Trendcl- 
ctibiirg  was,  perhaps,  die  first  to  associate  the  high-arched  palate 
with  deformity  of  the  septum,  but  did  not,  so  far  as  1  can  learn,  consider 
it  due  to  a  lack  of  devpiopnient  of  the  maxilliirv  bones.  Ltxiwv  expresses 
somewhat  the  sumo  idea,  but  regards  die  Gotliic,  or  bigh-arclied  palate, 
as  of  rachitic  origin.  Ziickerkandl  rather  scouts  this  idea  and  says 
he  lias  been  unable  to  associate  rickets  with  deviated  septa,  mid  that  it  i^ 
chiefly  tlie  lower  jaw,  not  the  upj>er,  which  exhibits  the  rachitic  influence. 
(^Jn  tlie  other  hand,  it  is  in  the  everj-day  experience  of  us  all  to  find  the 
high-arched  palate  associated  with  a  deviated  or  otherwise  deformed 
septum"  (Freeman).  Titus  in  302  cases  of  high-arched  palate  there  were 
only  tweJvc  whtrre  there  wa,s  no  marked  deformity  of  die  septum.  We 
have  90  per  (rnt.  of  <icfornied  septa,  wliich  shows  that  tliere  is  undoubt- 
edly a  very  close  relationship  lx*tween  the  high  art-hand  septal  deformities. 
One  must  not,  however,  in  dniwing  conclusions  as  to  the  relationship 
lielween  the  (jothic-arched  palate  and  defonnitics  of  the  septum,  con- 
siiler  that  everj'  high  arch  Is  an  abnormal  one.  In  studjing  the  skulU 
in  the  Miiltcr  collection,  Freeman  founil  that  a  perfectly  straight  septum 
was  not  ujicornnionly  a-ssociated  with  a  high  arch.  This^  however,  was 
chiefly  in  dolichotvphalic  heads,  in  which,  with  the  high,  narrow  skull, 
there  was  assmrialcd  a  higli,  hartl  palate,  and,  in  .spite  of  die  latter's 
position,  the  choanic  were  also  vcn,-  high  and  narrow.  The  skulls  were 
tluise  i)f  m>n-KuTopcuns,  in  whom,  as  Ziickerkantil  has  pointet^l  out,  one 
finils  dcfonnitics  of  the  septum  much  more  infrequent  than  with  us.  The  | 
infant  luinl  [lalatc  is  of  the  Gothic  type,  anil  anything  which  interferes 
with  the  skull  and  jwrfect  development  of  (be  child  prevents  also  the 
development  of  the  bard  palate  and  consequently  its  descent.  Indeed,  as 
years  go  by,  the  Gothic  arch  becomes  more  and  more  peaked  by  the 
further  development  of  the  alveolar  processes  and  the  eruption  of  the 
teetli.  On  account  of  the  high  ]>osition  of  the  palate  the  septum  mast 
beiid  i)v  twist,  acconnniMlating  iLself  to  Uie  boundaries  imposed  by  the 
unyielding  framework  of  the  bones  with  which  it  articulates.  Another 
|Knnt  in  favor  of  this  view  i,s  that  mentioned  by  Welcker,  that  in  some 
cases  there  is  a  descent  of  one  of  the  maxillary  bones,  the  other  remaining 
high  arched,  in  which  cn-se  the  convexity  nf  tlie  deviation  of  the  septum 
is  toward  the  lower  (Freeman). 
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Eugene  S.  Talbot  has  written  more  extensively  and  carried  on  a  wider 
range  of  obsen'ations  regarding  deformities  of  the  facial  bones,  including 
those  of  the  nose,  than  |)criia|w  any  other  investigator.  His  views  are 
briefly  presented  in  die  following  quotation; 

'*Morgagni  believed  they  were  due  to  excessive  development  of  the 
vomer.  Trendelenburg  held  that  they  were  due  to  a  crowding  up  of  a 
high-arched  palate,  as  he  had  observed  tlie  two  runditioiis  fre^iuently 
connected.     Jar^is  has  rej>orted  4  eases,  all  in   the  same  family,  and 

Ivuggests  they  are  due  to  direct  hereiUlar}'  defect,  while  neurotic  or  de- 
Ijenerate  etmditions  wliieh  underlie  die  building  up  of  the  system  may 
produre  the  deflection;  direct  here^lily  here,  Jis  elsewhere,  is  rare. 
Schftus'  and  Welcker's  investigations  show  there  is  a  family  development 
of  the  facial  skeleton.  Llosworth  and  others  believe  that  septid  defor- 
mities are  due  to  trauma ti.'?m. 

"According  to  Bosworth,  the  clinical  histor}'  of  many  of  these  cases 
afford-s  direct  evidence  of  this,  and  even  in  thase  cases  in  which  the  direct 

linjurj-  Is  not  testified  to,  I  think  it  safe  to  say  Unit  an  injury  has  occurred 
which  nmy  have  been  of  so  slight  a  cliaracter  as  not  to  have  excite<i  special 
attention  at  the  time  of  the  occurrence.  An  injury  to  the  nose  need  not 
necessarily  give  rise  to  the  immediate  development  of  a  notable  deformity, 
as  in  fractures,  liut  it  may  set  up  a  low  grade  of  morbid  action,  which, 
going  on  throtigh  a  nmnil>er  of  years,  linnSly  devclojjs  a  conrtition  by 
which  the  nonual  function  of  tiie  nose  is  seriously  hampered.  The 
point  on  which  he  lays  special  emphasis  is  that  die  deformity-  is  primarily 
the  result  of  traumatisni,  and  secondarily  of  a  slow  iuflauuiiatOTy  process 
which  results  du'refrora. 

"Deviation  of  the  nasal  septum  to  one  side  or  the  other  is  the  result 
of  an  unequal  development  of  ndjacent  bony  part'^,  more  especially  and 
directly  of  that  of  the  turbinated  bones.  It  depends  largely,  if  not 
exclusively,  upon  the  development  and  position  of  the  latter.  They,  in 
turn,  are  dependent  in  great  measure  tipon  the  developinent  of  the  facial 
bones*  which  are  modified  as  the  facial  angle  increases  and  prognatliisra 
is  lost,  the  turbinated  i)ones  being, as  it  were,  exostosed,  not  moulded  in 
many  directions  by  adjatvnt  parts,  encroaching  more  irregulurly  upon 
llie  nasal  Ciivity,  as  their  origins  are  disturbed  or  dislocated.  Freedom 
of  the  nasnl  passages  for  the  transit  of  rt?spireti  air  is  es.scntial.  In  normal 
iwpiration  tlie  tentlenej'  Is  for  both  nostrils  to  share  ecjunlly.  The 
nntuml  oonseciuence  is  tliat  the  vomer,  the  ossification  of  whicli  is 
incomplete  until  puberty,  is  deflected  and  occupies,  as  a  rule,  nearly  a 
midwny  pofiition  between  the  bony  prominences  on  either  side.  De- 
flection of  the  septum  therefore  is  a  compensatory  arrangement  in  the 
pvohilioniiry  variations  of  facial  ilevelopment.  It  is  therefore  most 
frequent  in  die  higher  races,  while  in  the  lower  its  occurrence  is  markc<lly 

ICM. 

"Instability  of  tissue  btiilding  is  to  be  exjx'ctefl  in  neurotics  and 
degenerates.  It  Is  easj'  to  see  how,  with  such  an  unstable  bone  tis-sue  to 
build  upon,  the  mucous  membrane  of  the  nose  may  uuilergo  atrophy. 
Hypertrophy,  or  adenoitl  growths  resulting  in  mouth  breathing. 
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"Total  collapse  of  the  outer  walls  of  the  nose  is  frequently  obsen'ed 
among  neurotics  and  degenerates.  This  is  associated  with  arrest  of 
development  of  the  bones  of  the  face  and  jaws,  deformities  of  the  dental 
arch,  contracted  chest,  round  shoulders,  husky  voice,  etc.  In  most  cases 
of  this  descriptioa  the  nose  is  very  long  and  thin.  The  nasal  bones 
are  exoes-sivety  developed,  and  there  is  marked  deflection  of  the  septum. 
Frequendy  nasal  catarrh  is  present.  During  inspiration  turgescence  of 
the  swell  bodic-s  is  priRlucetl  and  nasid  bnMitliing  is  iin])os.sih!c." 

.\n  analysis  of  the  foregoing  quotations  from  Freemnn  and  Talbot  gives 
an  epitome  of  some  of  the  theorie.s  that  have  Ih-cii  advanceii  as  to  the 
etiology  of  deformities  of  the  nasal  septum.  These  theories  may  be 
tabutate<t  as  follows: 

1.  Morgagni  thought  they  were  due  to  excessive  development  of 
the  vomer;  the  vomer  cro'B'ding  upward  against  the  descending  |icrj)en- 
dieular  plate  of  the  ethmoid  caused  septal  deflection  to  one  side,  in  order 
to  allow  of  continued  development. 

2.  Trendelenburg  ami  Freeman  think  tlie  chief  cause  of  die  fleflection 
is  in  the  persistent  high  or  (iothic  arch  of  the  hard  palnlc.  The  vomer 
and  the  pcr|>cndicular  plate  of  the  etlnnoid  are  tJierehy  crowded  and 
deBected  in  order  to  fina  room  for  further  complete  development. 

3.  Jarvis  believes  tlie  chief  cause  is  heredity  and  quotes  observations 
in  support  of  this  theorj'. 

4.  SchaiLs  urul  Welcker  advance  tlie  hypothesis  of  a  faulty  develop- 
ment of  tlie  facial  bones,  including  those  of  the  nose. 

5.  Boswnrth  argues  that  (raunmtism  is  the  chief  cause  of  deflections. 

6.  Talbot  takes  the  tlieor^*  of  Schaus  and  Welcker  and  carries  it  still 
farther,  and  says  thatmiilfnrma(ic>ns  of  (he  septum  arc  due  to  neuroses 
or  stigmata  of  degeneracy,  which  result  in  irregular  development  of  the 
facial  bones.  He  believes  that  the  pigeon  chest,  adenoids,  and  deformed 
nusa!  septa  are  all  due  to  the  same  neurotic  influences,  which  arrest 
development  in  some  parts  while  in  otjiers  there  Is  an  increase  in  the 
development. 

It  is  difficult  to  arrive  at  a  final  conclusion  concerning  these  theories, 
as  data  of  almost  any  kind  can  lie  found  by  one  who  diligently  searches 
for  it.  It  is  easy  to  say  there  is  excessive  development  of  the  vomer,  and 
to  report  so  many  thousands  of  observations  on  skulls  in  which  this 
theory  is  substantiated.  Trendelenburg  an*l  Freeman  have  satisfied 
themselves  that  the  Gothic  areh  is  the  cause.  They  say  the  high  arch  of 
childliocKl  diies  not  descend  as  it  should,  and  that  the  space  for  the 
vomer  and  tlae  ethmoid  plate  is  thereby  encroached  upon  and  deflet;tion 
results.  Talbot  and  others  liave  studied  due  so-called  high  arcli  and  find 
that  it  rarely  exists,  also  tliat  in  some  instances  there  is  lack  of  lateral 
development  of  the  superior  maxillip,  which  gives  rise  to  the  Gothic  arcli, 
or  what  appeal's  to  be  an  abnormally  high  nreh.  Actiml  measurements 
show  them  to  be  no  higher  than  normal.  'Hicn,  too,  Talbot  claims  that 
many  hard  palates  which  are  lower  than  the  average  are  attended  by  sep- 
tal deformities.  He  does  not  deny  that  traumatism  does  in  some  instances 
account  for  septal  deformities,  but  he  does  deny  that  it  is  tiie  chief  cause 
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r of  deruitions.  He  boUeves  that  consan^uini'ous  marriages  predispo:3e  to 
the  neuroses  and  that  facial  deformities  result  tlierefrom.  He  holds 
that  the  facial  bones  are  transitorj'  and  more  subject  to  developmental 
iaftuenocs  than  most  parts  of  the  skeleton,  hence  are  either  arrested  or 
overdeveloped  in  those  tainted  with  the  stigmata  of  degeneracy. 

Dr.  Talbot's  views  present  the  most  rational  explanation  of  this 
much  mooted  question  that  has  yet  been  otfered.  lie  does  not  name 
the  overdevelopment  of  a  particular  bone  nor  does  be  claim  the  failure 
of  the  palatine  arch  (roof  of  tlie  mouth)  to  descend  as  being  the  cause  of 
deviations  of  the  septum.  If  tliese  conditions  are  present  he  claims  they 
arc  incidental  signs  of  a  neurosis  or  degeneracy,  'llie  factor  back  of  an 
excessive  development  of  the  vomer  or  of  a  Gothic  or  narrow  (not  higli) 
arehed  palate  is  also  back  of  tlie  deformed  septum. 

In  conclusion  I  will  epitomize  the  etiology  of  deformities  of  the  nasal 
septum  as  follows,  in  the  order  of  their  importance: 

(o)  Neuroses  or  stigmata  of  degeneracy  which  cause  either  an  arrest 
or  on  excessive  development  of  the  bones  of  the  face,  including  the  nose; 
one  of  tlie  expressions  of  the  neurosis  being  defonned  septa  (Talbot). 

ITie  theories  f>f  Trejulelenburg,  Freeman,  Morgagni,  .Tun'is,  Schuus 
and  Welckcr  arc  swallowed  up  in  that  of  Talbot.  Tlie  individual 
theories  they  advance  imperfectly  convey  the  true  explanation,  while 
TaUw)t*s  comprehends  them  all  and  strikes  at  (he  root  of  the  matter. 

(h)  Bfjsworth's  traumatic  hypothesis  is  true  as  to  a  certain  number  of 
[  cues.  That  it  explains  a  majority  or  even  a  large  percentage  of  them 
18  doubtful. 

Tlie  phraseology  used  by  Talbot  may  be  objectionable,  inasmuch  as 
it  asAume^  that  there  are  "stijrniatii  of  ilegeneracy"  present  in  all  cases 
not  due  to  traumali.sm.  It  would  he  better  perhaps,  to  suy  tliat  deflections 
n(  the  septum  are  usually  due  to  an  incoimlination  in  the  development 
of  the  bones  of  the  face,  including  tliose  of  the  nose. 
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Malformation  and  deviations  of  tlie  nasal  septum  may  be  either 
ilcvclopmental  or  traumatic  in  origin.  Wien  developmental,  any  or 
alt  portions  of  tJie  septum  may  be  involve<l,  wherea.^  if  it  is  of  trau- 
matic origin  the  anterior  or  cartilaginous  portion  only  is  affected,  except 
in  exwplional  cases.  The  point  of  chief  clinical  interest,  however,  is 
in  llic  tyye  and  localion  of  tlie  doformit)'  rather  tlian  in  its  origin.  Even 
the  i>-pe  and  location  of  tlie  deviation  have  to  a  considerable  degree 
lost  their  clinical  signiHcanoe  in  so  far  as  treatment  is  concerned,  since 
the  perfection  of  tlie  submucous  resection  of  the  septum  has  been 
mn^nrnpliHlit^l,  and  .so  many  ty[)es  of  .septal  malfonnations  are  found  to 
be  aroi^nable  to  it. 

OartUAginous  Deviations.— \Mien  the  defomiity  is  limited  to  the 
carlilaginoas  portion  of  the  septum  it  is  one  of  three  types,  viz. : 
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(a)  A«lefleetiimc)f  iheanteriurportionjtffiM'mllv  known  as  the  columnar 
cartilage  (Kig.  'J2).  Tlie  antero-infcrior  border  of  the  cartilage  is  turned 
outward  into  (he  vestibule  of  the  nase  and  obstructs  the  respiratory 
passage.  This  type  of  cleviation  is  not  as  serious  in  its  consequences 
as  tliose  tliat  obstruct  the  nasal  chiunlHT  in  the  region  of  the  iriiddle  tur- 
binatei!  boily,  as  it  only  interferes  with  the  areation  of  the  nasal  chaml>er 
and  accessory  sinuses,  tlie  drainage  being  unimpaired,  except  in  so  fur  as 

it  depends  upon  the  mechanical  aid  of  (he 
air  current  in  proj>eUing  the  secretions  to 
the  epiphannx. 

(6)  An  angular  deviation  in  an  antero- 
posterior direction  is  serious  in  proportion 
to  its  proximity  to  the  middle  turl>inal. 
Tf  it  is  limited  to  the  region  of  the  vesti- 
bule or  of  the  inferior  turhinal  it  is  of  less 
clinical  importance,  though  its  removal  is 
still  indicated.  If  it  obstructs  both  the 
middle  and  the  inferior  meatuses  its  re- 
moval is  of  the  greatest  importance,  as  it 
interferes  with  both  the  drainage  and 
veutilati<»n  of  the  nasal  chamber  and  the 
accessory  sinuses  of  the  nose. 

(c)  A  perpendiculiirdeviation  of  the  carti- 
lage only  Interferes  with  the  ^'entilation,  with- 
out blocking  the  drainage  of  the  secretions, 
except  anteriorly,  which  is  inconsiderable. 
Osseous  Deviations. ^For  rlinieal  purposes  asseous  deviations  of  the 
septum  may  l>c  divided  into  three  types: 

{a)  A  bony  ridge  or  crest  along  (he  upper  border  of  tJie  crista  nasalis 
and  the  vomer.  Tlie  direction  of  this  deformity  is  backward  and 
upward,  usually  beginning  anteriorly  about  one-half  imii  from  the 
bonier  of  the  inferior  portion  of  the  niusal  o(>ening,  near  (he  floor  of 
tiie  nose.  A  ridge  ni  this  hH*ation  dtws  not  necessarily  obstrurt  the 
normal  inspirator)-  tract  (middle  and  superior  meatuses),  nor  docs  it 
greatly  interfere  with  the  drainage  of  the  secretions.  It  does,  however, 
encrojieh  upon  the  inferior  turbinated  body,  and  thus  causes  irritation 
of  this  important  physiological  organ  and  produces  a  sense  of  stnftiness 
of  the  nose.  It  interferes  also  to  some  extent  with  the  posterior  drain- 
age of  the  secretions.  It  also  projects  to  some  extent  into  the  n^spiratory 
pathway  ami  forms  a  favonible  place  for  (he  rlesiccation  of  (he  sccrt*tions. 
Crusts  are,  therefore,  generally  fonnil  tipo3i  the  anterior  extremity  of  the 
ridge,  and  in  blowing  tlie  nose  become  detached,  tear  the  epithelium, 
and  give  rise  to  eptstaxis.  WTiile  the  ridge  may  not  cause  nasal  obstruc- 
tion, it  should  be  removed  on  account  of  the  mechanical  irritation 
of  the  inferior  turhinal  and  the  resulting  turgescent  and  hypertrophic 
rhinitis. 

f6)  The  perpendicular  plate  of  the  ethmoid  bone  is  often  convex  or 
cup-shaped  and  impinges  upon  the  middle  turhinal  upon  the  side  of 


Devialion  of  llie  aatfirinr  |ji>rti«i] 
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cnnveTitr.  This  is,  perhaps,  one  of  the  inast  serious  ohslriictive  lesions 
of  the  septum,  as  it  obstructs  botli  the  dminage  and  tlic  ventilation  of  the 
superior  meatus,  and  of  the  frontal,  ethmoidal,  and  sphenoidal  cells. 
Sufficient  importance  has  not  been  given  this  tyytc  of  deviation,  hence 
I  wUh  to  lay  special  emphasis  upon  it.  It  is  this  type  of  deviation,  more 
than  any  other,  that  gives  rise  to  conditions  which  eventuate  in  catarrhal 
and  suppurative  in  Ha  tarnations  of  the  accessoiy  sinuses.  In  the  first 
place  the  secretions  are  retained,  undergo  decomposition,  and  impair 
the  vitality*  of  the  mucous  membrane.  Infection  and  inflammatory 
^veaction  naturally  follow.  The  ostei  of  the  sinuse-s  become  closed 
from  swelling  of  the  mucosa,  and  this  still  further  interferes  with  the 
drainage.  Furthermore,  the  ventilation  of  the  superior  meatus  and  of 
the  obstructed  sinuses  is  partially  or  completely  lost,  and  tlie  de- 
I  composition  of  the  secretions  is  thereby  encouraged.  The  oxygen 
of  (lie  air  wilbin  the  obstructed  sinuses  is  absorbed  and  rarefaction 
results. 

TTie  blood  of  the  lining  mucous  membrane  is  attracted  to  the  parts  by 

I  the  negative    pressure    thus    created,  and  catarrhal    inflammation    is 

[favored.    If,  in  the  course  of  events, 

acti\'e  pus-producing  microbes,  as 

the  streptococci,  staphylococci,  dip- 

L  lococcus    pneumonite,    etc. ,     find 

riodgement  there  a  suppurative  in- 

BammatioD  of  the  sinuses  results. 

It  is  obvious  that  this  type  of 
deviation  is  of  the  greatest  impor- 
jCance  and  that  the  indications  for 
its  reino^'al  are  urgent. 

(c)  The  combined  de\nation,  in- 
cluding the  ridge  along  tlie  crest 
of  tiie  vomer  am!  the  convexity 
of  the  perpendicular  plate  of  tlie 
ethmoid  bone  (Fig.  23),  is^a  very 
common  type  of  septal  deformity, 
1  often  calls  for  correction  at 
hands  of  the  surgeon.  I'he 
itions  for  operative  intcrfer- 
'Vnce  are  given  under  (a)  and  [h) 
of  Osseous  Deviations,  and  need 
not  Itc  further  di.sru.ssed  here.  'Hie  indications  are  obviou.sly  more 
tirgcnt  than  in  either  the  .simple  ridge  or  the  convex  peqjeiHlicuIar  plate 
of  the  ethmoid,  as  the  ill  effects  of  botli  deviation.s  are  to  be  reckoned 
with.  It  should  be  note<l  tliat  the  convexity  of  tlie  p«'qiendiciilar  plate  of 
the  ethmoid  is  usually  on  die  ojipasite  side  from  the  ridge  along  the 
crest  of  the  vomer,  tliough  it  may  be  on  the  same  side.  It  should  abo 
be  noted  that  the  cartilaginous  portion  of  the  septum  is  deviated  with 
the  perpendicular  plate  of  the  etliinold,  and  should,  of  course,  be  in- 
eluded  in  the  operative  field. 


A  •ompound  dvvioiiou  of  tlie  avDtum.  Th« 
upprr  dwUticNi  U  ol  lUa  HnMier  diiucnJ  im- 
p<)ruinc><<.  u  N  blnclu  the  veDlilaUon  fwd  dnio- 
kCe  of  Uie  MnUMO. 
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(d)  niere  are  sdll  otlier  (leforinifies  of  tlie  osseous  se[)tnm,  as  l!ie  so- 
called  spurs  on  the  anterior  portion,  which  in  reality  are  composed  of 
the  crista  niLsidis  and  cartilage  in  combination,  thougfi  tliey  may  be  true 

osteomata. 


THE   COMPLICATIONS   AKD  SEQUELS  OF   OBSTRUCTIVE   LESIONS 

OF  THE  SEPTUM. 

A  review  of  t3ie  precetUnp  parapjraphs  naturally  leads  to  the  conclusion 
that  many  of  the  catarrhal  and  suppurative  infjaniniations  of  tlic  nasal 
an<l  accessory  sinn.';es  are  often  due  either  directly  or  indirectly  to  olxstruc- 
tivc  malformations  of  the  s<'ptnm. 

The  whole  trnlh  is  not  expres.'W^d  in  die  above  statement;  nevertheless, 
the  deduction  is  fundamental  and  should  form  the  working  basis  in  a 
Ibi^  majority  of  cases.  Ilie  etiologj'  of  the  inflammatory  diseases  of 
the  nose  and  accessory  sinuses  is  given  in  Chapter  VI. 

The  following  morbid  cou<lilion.s  within  the  nose  and  accessory  sinuses 
are  eitlier  directly  or  indirectly  caused,  or  their  course  is  often  lately 
influenced,  by  a  preexisting  deviation  of  tlic  septum: 

1.  Acute  rtilnitts  or  coryza. 

2.  Chronic  turgcscciit  rhinitis. 

3.  Chronic  hypertrophic  rhinitis. 

4.  Chronic  hyperplastic  rhinitis. 

5.  Acute  sinuitLs,  catarrhal  and  .suppurative. 

6.  Clironic  sinuitis,  catarrhal  and  suppurative. 

7.  Pnlypoid  degeneration  of  the  mucosa  of  the  nose  and  sinuses. 

8.  Atrophic  rhinitis. 

It  is  appnri'nt.  therefore,  that  deviations  of  the  nitsal  .scjjtnm  should  Ite 
a  primary  rather  than  a  .st*condar\'  subject  in  a  systematic  tcxt-lmok  on 
diseases  of  the  nose.  They  are,  therefore,  herein  <ii.scu.ssed  before  taking 
up  the  consideration  of  the  inflammatory*  diseases  which  are  so  largely 
dependent  \ipon  them. 

nie  indieation-i  for  the  correction,  or  the  removal,  of  obstructive 
^leviations  of  the  septum  are  bawed  upon  the  following  considerations; 

1.  If  the  deviation  of  the  se]>tum  d<M's  nut  interfere  with  (a)  tlie  func- 
tional activity  of  the  swell  boilies  of  tlie  inferior  turbinals,  (b)  the  venli- 
hition  of  the  miftdle  and  superior  meatuses  and  the  accessorj*  sinuses, 
and  (c)  the  drainage  of  the  same  areas  it  should  not  be  subjected  to 
sui^ieal  treatment.  In  other  words,  deviations  of  the  septum  shoidd 
never  be  corrected  simjjiy  because  they  are  departures  from  the  median 
line  of  the  nase.  but  only  when  they  obstruct  ventilation  and  drainage, 
or  interfere  with  the  function  of  tlie  swell  bodies. 

2.  'I^e  iKwitive  indications  for  the  correction  of  tleviated  septa  are 
present  wlien  the  septum  (nli  interferes  with  the  normal  functional  activity 
of  the  swell  bcMlies,  or  (b)  prevent.s  the  normal  ventilation  and  (r)  drain- 
age of  the  nasal  chamlM-rs  and  aca\ssorv*  sinuses. 

If,  for  inslance,  a  ridge  along  the  rrest  of  the  vomer  i.s  so  prominent 
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Hs  lo  touch  the  inferior  turbinat,  or  if  it  extends  foi-ward  into  the  vestibule 
far  enough  to  partially  obstruct  the  inspimtor)'  current  of  air,  and  tliereby 
produces  rarvfaetion  of  tlie  air  posterior  to  the  obstruction,  it  should  \ie 
removed.  The  san»e  is  true  in  reference  to  anterior  angular  deflections 
of  the  cartilaginous  septum. 

If  the  deviation  is  higher  up,  in  the  region  of  the  middle  turbinal,  and 
mterfepps  with  the  ventilation  of  t!ie  .superior  meatu.s  and  the  accessor}' 
sinuses  draining  into  it,  it  should  Iw  corrected. 

If  a  septum  is  teste<l  by  the  foregoing  standards,  with  a  negative 
result,  it  should  not  be  subjected  to  surgical  correction,  no  matter  how 
great  the  deviation  or  deviations  may  be. 

If,  on  the  contran.',  a  Si-pluin  Ls  tested  by  the  foregciing  slandard.s, 
with  a  positive  result,  it  shouhl  be  correctei!  by  some  surgical  procedure. 
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The  Subjective  Symptoms  of  Obstructive  Deviations.— lite  subjec- 
tive syinploius  of  nasal  obstruction  are  (a)  a  sense  of  fulness,  either  in  the 
lower  or  upjier  portion  of  the  nasal  chiinil>ers,  according  to  the  locution 
of  the  deviatitm.  Tf,  for  instance,  the  deviation  impinges  ujton  tlie  swell 
bodv  of  the  inferior  turbinal  tfien*  is  a  s<*n.sc  of  sluHincss  or  fuhie.ss  in 
tlie  lowrr  |jortinn  of  tlu'  imse;  whereas,  if  it  Is  in  the  ref;ion  of  the  middle 
turbinal  there  is  a  sense  of  stuffiness  or  pressure  through  the  bridge  of 
tlic  nose  Ix'tween  the  eyes, 

(6)  If  tlie  obstruction  in  the  region  of  the  middle  turbinal  is  great 
enough,  or  has  given  rise  to  a  catarrhal  inflammation  in  the  anterior 
ethmoidal  cells,  there  maybe  pain  at  the  inner  anj;le  of  the  orbit  over 
the  lacrimal  bone,  either  with  or  without  pressure.  When  pnin  is  elicited 
Ufwui  prtv'vsure  in  this  region,  it  is  vcr\-  sigiiifi<'aiit  (*f  anterior  etlimoidal 
milanimatinn  and  possibly  of  the  frontal  sinus  as  well. 

(<?)  Frontal  headache  is  fre<]uently  present  in  high  deviations,  and  is 
most  severe  in  the  morning  upon  awakening.  If  of  ocular  origin  it  dis- 
appears at  night  anfl  recurs  during  the  day  wliile  using  the  eyes. 

(rf)  Dizziness  or  vertig4)  is  sometimes  a  direct  expression  of  pre.ssure 
or  irnliilioii  in  the  ethnioi4lal  aiul  the  frontal  sinuses.  The  di/ziness 
is  often  exaggerated,  or  Is  prtMhiced  by  sto4>ping  forwartl  or  suddenly 
ming  fmin  lli**  sttKiping  pisture.  and  is  present  whcfi  the  eyes  are  closed. 
r)iz.zine,*w  or  vertigo  of  tx'ular  origin  is  often  rclieve<l  when  the  eyes  are 
clonwi,  us  tJir  irritation  from  the  light  is  thereby  eliminated.  Dizziness 
uf  nasal  origin  is  aggravate<I  by  jarring  the  bo<ly. 

(r)  .'Vsttiinu  of  reHex  nasjd  origin  is  sometimes  due  to  intranasal  pressure 
Kiiil  irritation  in  the  middle  turbinal  and  ethmoidal  region.s.  Tliis  U 
particularly  tnie  when  p(}lypi  are  pre.-enl. 

(f)  Tlie  n«.sBl  secretions  are  diauKwl  in  charueter  and  (piantity.  If  a 
bnmic  ralarriial  iuHamtnation  of  (he  lower  portion  of  the  niLsal  mucous 

rmbmne  has  cIcvelopH-d  the  secretions  are  heavier  than  normal,  and 
expuUitrii  U  only  accomplished  by  blowing  the  nose.     If  the  obstruction 


A.  TypM  of  BOO-obBiruutive  wpta.  u,  deWntcd  fruin  llis  nictJian  Lji«:  b.  numuJ,  HlnUitlit 
Bflptum  in  tlw  median  lino;  c,  Hnviiitioii  nt  tlii>  hiwpr  piTtion  of  thr  Hcj-timi  witli  a  eooBavily  in 
Um  left  tuuut)  rhomber,  bui  with  c>Jt»p«uiuitury  liyperl ropfiy  of  (Up  Ml  iiif«nur  lurbiimtod  bwly. 

B.  Typ»  of  obatrucliv*  wpla.  a,  ndiifi  pressiiiK  oRsiiuc  ttie  inferior  turtnnAl;  6.  rid|t«  ptiMwirm 
■CAiut  th«  left  infprifir  turlnnul  ivixi  i%  convexity  liiKlirr  U|i  dd  lhr>  riKlit  eidn  obatruotins  tbe 
oUsDtory  Gmuk  on  ihnt  aiilv:  r,  a  Ktiti<  M-plmn  imUHtoit  doublv  nbstrunivn  cuiiv-vxily  of  Ihe  Mptum. 

C.  a.  an  8-«l)ai>ed  wpiuin  vaiutiiiK  obntniotion  in  the  iaieiior  portion  of  Uie  a^Mtd  eluunher  oo 
(III!  rJKlit  «idp  and  t1i«  •miM'niir  itortinn  of  (he  t.-)iamber  on  the  loft  aide;  A,  k  It]^,  socuUr  li^vto- 
lioB  uf  t)ie  wpluin  t-ausiniE  olwi ruel ion  uf    the  olfa«lory  fisaur*  of  llw  left  ndb. 

D.  a.  m&rked  dvviaticn  of  the  septuin  alonii  the  crcffl,  Ihe  vomer  wedfted  Srmly  nfDun«t  the 
lasfl  infcrioir  lurbiiiaJ:  6,  alMce«a  ur  hetoaluiiui  uf  lli«  wptum  obatruutinx  l>oth  naaid  elwmtMn. 
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is  in  the  middle  turbinal  and  etbrnoidul  ivj^ioits  and  a  simple  inflammation 
is  present  in  the  ethmoidal  cells  tlic  secretion  is  sometimes  water)'  in 
conaLstenc}*,  though  it  may  be  mucoid  arid  rpiite  acrid  in  character. 
Associatcfl  signs  of  this  t)-pc  of  secretion  are  the  reddonct!  an<l  irritated 
appenraiiee  of  the  mtieosa  and  a  fissure  or  cczcmatous  eruption  of  Uie 
itiurgin^  of  the  nostrils  and  the  upper  Up. 

ig)  Postnasal  or  epiphar\-ugeal  "dropping"  is  usually  complained  of. 
The  olfactory  fissure  may  be  obstructetl.  and.  lus  tlie  closure  prevents 
drainage  through  tlie  fissure,  the  seeretions  flow  baekward  over  the  middle 
turbmal  into  the  epipharynx. 

(h)  Intermittent  stenosis  is  usually  present  in  those  cases  in  which 
there  us  an  anterior  deviation  which  floes  nttt  completely  block  tlie  nasal 
passagi!.  The  obstniction  interferes  with  the  intake  of  air,  anti  die  de- 
scent of  the  diaphragm  acts  a.s  the  piston  valve  of  a  syringe  and  produces 


A  mumfttin  (Monnlty  n(  thp  exu>mftl  now  »ai  of  Ibc  Mplam.     Tb«  stral^t  dotted  line  IndicktM 
Ui«  metlion  litw  of  tlie  noma  whib  Uia  Ottrvvd  one  iiiUiuit«a  ihc  lieviatiua  of  tbe  wpluni. 

nuefactioD  of  the  air  in  the  nasal  chamber  posterior  to  tlie  obstruction. 
This  in  turn  developcs  turgescence  of  tJie  erectile  tissue  and  a  temporary 
ttenosis. 

(i)  Alternating  stenosis  is  another  sign  of  an  obstructive  lesion  in  the 
lower  portion  of  tlie  nasal  chambers  and  is  due  to  the  same  causes  given 
in  ihe  pref-etiing  paragmph.  'l^e  associated  disease  is  usually  tiirges- 
eent  rhiiiitU. 

The  Objective  Symptoms  of  Obstructive  Deviations.— (a)  The 
appeamnce  of  the  septum  and  ila  relation  to  tlie  various  asjxx^te  of  the 
outer  walls  of  the  nose  constitute  the  most  important  objective  symptoina. 
For  example,  if  the  septum  is  characterized  by  a  ridge  on  the  left  side 
OppO!«ite  the  inferior  turbinal  and  by  a  convexity  in  tlie  region  of  tlie 
middle  turbinal  on  tlie  right  side  an  examination  sliows  the  deviations 
and  the  impingeuH-nt  of  the  same  against  the  inferior  turbinal  on  the 
left  aide  and  tlie  middle  turbinal  on  the  right  side  (Fig.  24  B,  b).    Each 
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case  shoul*I  he  carefuny  oxaminetl  with  reference  to  the  equal  <listribii- 
tion  uf  .spai-i"  i[i  the  it'spiratury  Inirt  of  (he  iiy^se  ami  with  refervnce  In 
Its  atlequaev  fi>r  ])by-si<tl"K"'*^^  piirposes.  Tlie  varunis  tyiM*s  of  deviations. 
r)f  eimrse.  presriit  (lifTcn-iit  |>ic'tiJivs  upon  cxaitiiiiution,  eaili  liaviiip  lis 
IH^'uliar  elinieul  si^iiificaiiei;  in  proportion  to  the  degree  of  obstruelioii 
eaused  by  it,  ami  in  partieular  lu  il^  proximity  to  the  niiilille  Inrbinatetl 
body. 

(6)  The  presence  of  pus  and  dried  secretions  in  the  olfacton,'  fissure 
between  the  deviation  of  tlie  septun^  and  the  middle  tiirbina!  is  sujjges- 
tiveof  the  causative  relatioE.ship  of  tlie  deviation  to  the  dLseaseil  posterior 
ethtnoidalsinu.se«,  from  which  (he  .secretions  in  all  j)rnlmbility  flow. 

(c)  Heniorriiajje  or  epLstaxis  Is  oftrn  a  sijjn  of  a  deviated  septum,  more 
purlieuhirly  in  its  lower  and  anterior  [Kjrtions.  A  jiroininent  crest  pro- 
jecting into  tlie  bn'jithwuy  is  subjected  to  an  undue  exposuii?  to  tlie  air 
current  and  the  secretions  i>ecome  dried  an*!  arthcrent  to  it.  When  the 
crust  19  dctRohed,  either  by  blowing?  or  picking  the  nose,  the  epithelium 
is  toni  from  the  mucous  membrane  and  hemorrhage  resulLs. 

{d)  External  deformity  of  the  nase  is  often  iiulicative  of  a  corresponding 
deviation  of  tlie  septum  (Fig.  25). 


CHAPTEE    V 


THB  CHOICE  OFSKITUM  OPKIUTIONS.    THK  SUUCICAL  COURFX- 
TION  OF  OBSlltUCTlVE  LESIONS  OF  THE  SEITUM. 

ToERK  is  no  one  luetliwl  of  coiTcitiiii::  olj-stnu'tive  deviations  or  inal- 
foraialiou^j  of  the  septum  uasi.  'i1ie  ^ubiiiiR-ous  iv^iieetLuii  of  the  septum 
is  the  most  nearly  universally  applicaMe,  ihouj^li  tliere  are  some  devia- 
tions ill  which  it  can  be  iise<i  witli  great  diHieulty,  wliereas  unoUier 
mediod  of  surgical  proeeihirecan  l)eeJisily  ami  .sticceasfitlly  used.  Under 
such  eonditions  poor  jutlgment  wouliJ  bo  shown  in  selecting  the  sub- 
mucous operation.  In  clioftsing  a  surgical  procedure  a  method  should 
be  adopted  tliat  will  n.'iiiovc  the  obstructive  lesion  of  the  septum  with  the 
simplest  technifpie  and  the  least  risk  to  the  integrity  of  the  nasal  septum, 
'llie  object  of  die  operation  should  be  to  establish  free  drainage  and 
ventilation  of  the  nasal  chambent  and  of  the  accessor)'  nasal  sinuses 
(see  Etiology  of  Ihe  InflaunnatoPr'  DiseaM-s  of  the  Xo.se  and  Afcessory 
Sinases),  rather  than  to  exploit  one  methtMl  of  operating  over  another. 
It  will  be  my  endeavor,  tliert'fon-,  to  give  some  general  nile.^  to  guide 
tlie  surgeon  in  the  proper  selection  of  an  operation  for  the  correction  or 
removal  of  obstructive  lesions  of  the  nasal  septum. 

Cartilaginous  Deviations. —When  the  deviation  i.s  limited  to  (he  septal 
cartilage  oilier  ojK'nitidn.s  than  tlie  submucous  resection  may  often  be 
ehf»sen  to  correct  it;  indeeil,  tliey  may  often  lie  chosen  In  preference  to  the 
submucous  rejection.  This  is  not  of  universal  application,  however. 
.An  extreme  angular  deviation  of  tlie  septal  cartilage  (Fig.  35)  is  rather 
diffieutt  lo  correct  by  the  submucous  meth<Kl,  and  is  easily  corrected  by 
tlje  Sluder  opi'ralion  (Pigs.  .34,35  and  3fi).  The  Slnder  o|)emtion  is 
practically  limited  to  extreme  angular  deviations,  as  stated  by  its  author. 

A  eup-shape<l  deWadon  may  be  corrected  by  the  Asch,  the  Gleason, 
llie  Watson,  the  Price-IJrown,  or  (he  submucous  resection  operation,  llie 
simpler  of  the.se  proc«Iures  an^  the  Wal.soii.  ihe  (Jlea.'^on,  and  the  Priee- 
Hn)wn  operatioLLS*  and  of  these  the  WaLson  is,  |KTha]>s,  tlie  more  simple. 
TTie  choice  of  operation  will  largely  deiH-nd  upon  the  location  of  the  eup- 
shape«l  deviation  and  the  thickne.ss  of  the  cartilages  surroumling  it.  If, 
for  example,  the  cartilage  anterior  to  Hie  deviation  Is  extremely  thin,  or 
UtLt  l»eeonie  fibrous  from  an  antecedent  choudritis.  the  triangular  Hap  of 
the  Watson  operation  will  not  engage  against  the  opposing  incised 
cartilage.  If.on  the  other  hand,  thecartilage  anterior  to  the  cup  is  of  the 
usual  thickness  and  texture  the  Watson  oy»eration  may  be  usetl  widi 
exiTlh'iit  elfect.  The  cup  deviation  may  also  l>e  corn^cted  by  tlie  Gleason 
operation  if  tlie  cartilage  l)eh)W  tlie  cup  is  firm  and  of  the  usual  Onckne.ss. 
Thr    I  (-incision   of    Price-Urowu   is    also    well    adapted    to   this    type 
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of  deviation.  The  perpendicular  incisions  should  be  made,  one  anterior 
and  the  other  posterior  to  tlie  cup,  uud  the  uiter>ectiDg  horizontal  inci- 
sion tlirougli  t}ie  centre  of  the  cup.  Tlie  two  rectangular  Hajxs  tlius  made 
are  forced  to  the  side  of  the  convexity,  thereby  removing  tlie  obstruc- 
tion. The  flaps  should  l)c  held  in  position  wiUi  a  splint  tube  or  gauze 
dressing  for  two  or  more  weeks.  If  for  any  reason  neither  of  these 
operations  is  applicable  or  desirable  the  removal  of  the  cup-shaped 
cartilage  may  be  accomplished  by  submucous  resection  (Figs.  32,  33, 
37,  38,  39,  44  and  50). 

Compound  or  S-shaj)ed  deviations  or  compound  angular  deviations 
of  the  septal  cartilage  are  peculiarly  well  adapted  to  the  Kyle  operation 
(Figs.  47  and  4S).  The  redundancy  of  cartilage  may  be  removed  witli  tlie 
V-shuped  file  saws  at  the  crest  of  each  convex  surface,  tliu-s  pcnnitting 
the  septum  to  be  forced  to  an  upright  position  in  the  median  line,  Tliis 
type  of  deviation  is  also  easily  corrected  by  the  submucous  operation 
by  the  author's  metliod  with  the  swivel  knife,  and  is  perhaps  more  fully 
and  surely  tlius  corrected.  In  this  type  of  deviation  there  is  usually 
little  diOiculty  in  elevating  tiie  mucopericliondrium,  after  which  the 
cartilage  is  readily  encircled  witli  the  swivel  knife  and  removed  tti  m^aite 
with  dressmg  forceps. 

Simple  angular  (anteropasterior)  deviations  and  I-rfihaped  angular 
deviations  of  the  septal  cartilage  are  usually  very  successfully  corrected 
by  the  Watson  operation  (Figs.  32  and  33),  though  they  are  equally  well 
adapted  to  the  submucous  resection  operation  with  the  swivel  knife. 

The  deviated  portion  of  the  cartilaginous  septum  may  be  readily 
removed  by  submucous  resection  in  practically  all  types  of  deviations 
except  the  extreme  angular  type,  and  even  this  may  be  thus  removed. 
It  is  often  preferable,  however,  to  use  one  of  the  other  mcttiods  of 
operating,  as  they  are  simpler  and  almost,  if  not  quite,  as  satisfactory 
in  their  results.  When,  however,  the  obstructive  deviation  also  involves, 
the  bony  portion  of  the  septum  it  is  often  expedient  to  adopt  a  method 
of  operating  that  will  be  equally  applicable  to  both  the  cartilaginous  and 
bony  deviations.  Ob.structive  deviations  usually  involve  botli  tlie  cartil- 
aginous and  osseou-s  framework  of  the  septum,  hence  the  indications  given 
above  are  not  unqualifiedly  applicable,  except  in  deviations  limited  to  the 
cartilaginous  [jortion  of  the  septum.  One  of  the  chief  objections  to  the 
operations  other  than  die  submucous  resection  is  the  necessitj'  of  wearing 
a  dressing  or  splint  in  the  nose  for  two  or  more  weeks.  ITiis  alone 
should  often  influence  the  sui^on  to  elect  the  submucous  operation. 

Osseous  Deviations. — As  osseous  deviations  of  the  septum  are  nearly 
always  associated  with  one  or  the  other  of  tlie  types  of  cartilaginous  devia- 
tions already  referred  to  a  method  of  operating  should  be  adopted  Uiat  will 
successfully  remove  both  tlie  cartilaginou.s  and  the  bony  deviations.  The 
operation  most  universally  applicable  Is  the  submucous  resection.  There 
are,  however,  important  exceptions  to  this  rule,  notably  a  simple  spur  or 
ridgCf  unattended  by  other  deviation  of  the  septum.  Anotlier  important 
exception  is  a  deviation  limited  to  the  perpendicular  plate  of  the  ethmoid, 
which  may  be  successfully  reduced  with  Woe's  forceps. 
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1.  A  simple  spur  or  ridge  mny  be  successfully  removed  with  a  saw 
or  spokcshavc.  with  less  risk  to  the  integrity  of  tlie  septum  tlian  it  ciin 
by  submucous  resection.  If,  however,  the  spur  or  ridge  is  aceom- 
paiiied  by  a  deviation  of  tlie  cartilage  or  the  per[)endicu1ar  plate  of  the 
ethmoid  it  will  become  neceAsaiy  to  adopt  some  otiier  metliod  of  pro- 
cedure, preferably  the  submuoou-s  resection. 

2.  Spurs  or  Ridges  Associated  with  a  Cartdaginmts  Defiaiion. — 
These  types  of  compound  delation  may  be  effectively  corrected  by  first 
removing  the  ridge  with  a  saw  or  spokeshave,  and  suljscciiiently  correcting 
the  cartilaginous  deflection  by  one  of  the  methods  described  under  carti- 
laginous deviations;  or  both  may  be  removed  at  one  time  by  the  sub- 
raucous  resection  o()eration. 

3.  Spurs  and  Ridges  Associatt:d  with  an  Obstructive  Deviation  of 
the  Perpendicular  Plate  of  the  Eihitwid. — These  t}'pes  of  compound  osseous 
deviations  may  also  be  corrected  by  tw(»  ojwrations,  or  by  a  single  opera- 
tion. The  ridge  or  spur  may  Iw  removed  with  a  saw  or  spokeshave  at 
one  time  and  the  deviation  of  the  perpendicular  plate  of  the  ethmoid 
at  a  subsequent  time,  with  Roe's  crushing  forceps.  The  submucous 
resection  ojieration  is  usually  preferable,  as  the  operation  is  completed 
at  one  sitting,  and  the  results  obtained  are  usually  mucli  better  tlian  b}r 
the  two  operations. 

4.  A  Simple  Deviation  Limited  to  the  Perpendicular  Plate  of  the 
Ethmoid. — Two  operative  pnK*e<lure.s  are  applicable  to  this  type  of 
deviation,  one  the  Uoe  operation  and  the  other  the  submucous  resection 
operaiion.  Of  tlie  two  operations  my  own  experience  is  limited  to  t)ie 
submucous  resection,  though  I  can  readily  conceive  the  successful  applica- 
tion of  Roe's  method  with  his  crushing  forcejjs. 

As  generally  practised,  the  submucous  resection  operation  sacrifices 
more  or  less  of  the  cartilage,  whetlicr  it  is  deviated  or  not.  This  is  done 
toexpoae  the  bony  parts  to  oj>erative  interference.  I  have,  in  a  few  cases, 
in  which  the  deviation  was  limited  to  the  perpendicular  plate  of  the 
ethmoid,  ma^le  the  incision  just  anterior  to  the  union  of  tlie  cartilage 
and  perpendicular  plate  of  the  etlimoid,  elevating  the  mucoj>eriostcnm 
over  the  ethmoid  plate  on  the  side  of  the  incision,  then  exten<ling  the 
incision  through  the  cartilage  and  elevating  the  inucopcriosteum  on 
(he  opposite  side  of  tlie  plate,  as  is  done  when  tlic  KiUian  incision  is 
made.  After  the  elevation  was  thus  completed  the  deviated  portion  of 
tJie  per|»eiidicular  [ilate  of  (lie  etlimoid  was  removed  witli  the  Fosler- 
Ballcnger  forceps  (Figs.  65  and  70).  While  thi.s  procedure  is  rather 
difficult,  on  account  of  the  inability  to  see  llie  parts  while  the  forceps  are 
in  the  na.sal  chamber,  it  can  be  done  by  exercising  the  proper  care  in 
instrumentation.  The  chief  diffir-ulty  encountered  is  to  avoi<I  the  inclu- 
lion  of  die  mucoperiostcum.  upon  the  side  of  t!ic  incision,  within  the 
bile  of  Ihc  forceps.  A  probe,  or  flat  applicator,  introduced  into  the 
mueoperio9t«al  pouch,  to  lift  the  mucoperi osteal  membrane  away  from 
tltc  bone,  will  effectually  guard  tlie  membrane  from  the  forceps. 

Finally,  it  .should  l)e  .said  that  the  submucous  rp.section  operation 
lA  of  (}>e  most  universal  appli(*ation  for  the  correction   of  olxstructive 
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<ieviations  of  the  septum,  and  lliat  by  it  the  most  perfect  <'orrpc'tion  may 
be  made.  On  the  ntlier  liand,  tJiieit  are  many  fayes  in  whicli  the 
deviation  may  be  satLsfaclorily  correeU^d  with  greater  ease,  with  less 
dan^^r  of  alfcctini;  the  iiitf^rity  of  llie  .septum  and  witli  less  shock  to 
Uie  patient.  Fnrlliernioro,  there  is  always  a  posslljility  of  producing  a 
sunken  nase  by  the  removal  of  a  portion  of  the  eartilaginous  septum  by 
the  suhuiucons  operation.  While  the  awident  has  rarely  been  reeonled, 
it  has  doubtless  occurred  nftencr  than  is  generally  known.  Tliis 
accident  is  particularly  liable  to  occur  in  deviations  of  traumatic  origin, 
as  in  these  cases  pcrichondritLs  and  chondritis  sometimes  foUoweci  the 
injury  and  destroyed  the  cartilage,  especially  along  the  ridge  of  the 
nose.  If  the  parts  ai-e  still  further  weakened  by  the  removal  of  cartilage 
the  ridge  of  the  nose  may  fall  in.  In  all  cases  suflicieut  cartilage  should 
be  left  along  the  ridge  of  the  nose  to  ensure  ample  support. 


THE  SURGICAL  CORRECTION  OF  OBSTRTJOTIVE  LESIONS  OF  THE 

NASAL  SEPTUM. 

Having  first  determmed  tliat  the  deviation  is  an  obstructive  one  (see 
indications)  the  surgeon  should  next  elect  the  procedure  that  will  afford 
(he  greatest  auioiint  of  ccirrection  with  the  least  shiK-k  and  inconvenience 
to  the  patient.  The  type  of  deviation  will  have  much  to  do  witli  the 
election  of  the  operative  proce<lure.  No  hard-and-fast  rules  can  be 
laid  down  as  to  the  cht)i{^e  of  operation,  each  case  l>eing  somewhat 
different  from  all  others. 

Tlie  following  o|>erative  metiiods  will,  liowever,  with  slight  variations 
in  tecbnit]ue  meet  nearly  all  the  indications  for  the  surgical  correction       ■ 
of  tlic  various  ly|ics  of  septal  deviations.  I 

1.  Soft  Hypertrophies  of  the  Septum.— Soft  hypertrophies  of  the 
mucous  mcnibnuic  of  tht^  septum  or-cur  at  two  points,  namely:  (a)  at 
the  anterior  portion  just  opposite  to  or  below  the  inferior  mar^n  of 
the  middle  turbinated  Ixxly,  and  (b)  at  die  posterior  end  of  the  vomer.  In 
tlie  first  instance  the  enlargement  closes  die  anterior  end  of  the  olfac- 
tory fissure  and  interferes  witli  the  projjcr  ventilation  of  the  superior 
meatus  and  the  sinuses  draining  into  it.  Its  itductiou  is  best  accom- 
plished as  follows: 

First,  induce  local  anesthesia  with  a  5  to  10  per  cent,  solution  of 
CfK'aine  Jip]>lird  tn  the  parU  with  a  thin  ]>ledget  of  cotton. 

Seconil.  make  one  or  two  linear  incisions  through  die  hy[K»rtrophie<i 
tissue  witli  the  actual  cautery  at  a  bright  cherri-rcd  heat  t  I'ig.  26). 

This  procedure  may  be  repeated  two  weeks  later  if  the  first  application 
was  insuflicient  to  rcdu^-e  the  mass. 

In  |>ostcrior  hyiH-rtrophy  of  the  septum  tlie  same  pnK-etlure  may  be 
followed,  having  (irsl  it'tluced  the  engoi^mcnt  of  the  turbinated  bodies 
widt  a  spray  of  1  to  2(MK)  solution  of  adrenalin. 

2.  The  Removal  of  Spurs  and  Ridges  with  a  Saw.— Wlien  the  se]>tum 
is  normally  place<i.  with  the  exception  of  a  spur  or  ridge,  the  obstructive 
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\t^\on  may  be  retno^ieH  with  a  nasal  saw  (Fig.  27).  If  the  deviation 
is  11  pronounc'etl  one,  it  may  l>e  profenihle  to  resort  to  the  submucous 
resection  operation,  as  all  other  (h'Hertioiis  can  be  removed  by  it  at  cue 
time. 

Fiu.  '26 


T^rMlo"tirMi  (if  BD  nnt4>nur  hyiwrlnijihy  nf  llii<  iiiiithub  mpmbranr  "(  llip  artiluii).  (Pynt'hnn.) 
&«C>on  of  Aitlpricir  etui  of  the  mUlill*!  liirlvinil.  Il  m  ximrlimpo  rntlnl  llm  tiihi-Trli!  nf  the 
•rt>iitm-     •>.  Udhu-  csulvriMlioo;  b.  oftat«ry  «l«oinxl«  lunkini  ■  Mcniid  liniwr  Inpinitn.      Apply 

Fk.  27 


5 


Boeworth's  mw. 


Fid.  28 


Fio.  39 
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Tin.  3ft.>^.  ri<liir  'v  dtfarwity  of  ihs  septum;  b,  the  inferior  lurbfno)  ••nornartiod  upon  by  0%*> 
-tlrvjatlMi;  r,  liiw>  n(  ini'ininn   Ui   b«  fiiUow«l  in   rmn'^vina  lli^  ridtEc  with  a  oaw. 

Km    20. — Hbnwtnc  ittr  mMhitJ  of  applyitiK  iIm  mw  to  rammn  rulfc*  from  tlt«  (W]>lura. 

'Hic  (efbMi<|ne  of  the  saw  ojx^ration  is  us  follows: 

(a)  liidueo  liM-al  anesthesia  over  the  sj>tir  nr  ridge  by  the  application 
*rf  pIcilp-Ls  of  coUon  .saturated  with  a  5  per  cent,  solution  of  cocaine. 
.Vftrr  ten  minutes  remove  tlie  cotton,  as  anestliesia  is  usually  complete 
in  t]ii^  lime. 

(6)  Inlrodiire  the  nasal  saw  Iteneath  the  rid^  or  spur  with  its  cutting 
«Hlge  Inm***!  inwiinl  and  npwiirtj,  as  though  tt  were  the  intention  to  saw 
obli(]uel}'  tiirotigh  the  »eptuni  (Figs.  28  and  29). 
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(c)  After  tlie  saw  Is  eiijfiigcd  in  tlie  bony  tissue  tUrect  it  upward  (Fig. 
29),  parallel  with  the  surface  of  Uie  scptuiu,  until  Uie  ridge  or  spur  is 
completely  severed  from  it. 

It  is  not  Ticcessan-  to  make  a  preliminarj'  incision  along  the  crest  of 
the  spur  or  ridge  for  the  purpose  of  elevating  the  mucoperiosteura,  as 
experience  has  shov;?!  that  healing  takes  place  quite  as  quickly  and  satis- 
factorily when  the  muco periosteum  is  removed  with  the  bone.  Healing 
takes  place  by  granulation  and  tlie  j>eriosteuiii  is  extondeil  by  the  same 
process  of  repair  over  tlie  sawed  surface.  In  a  number  of  cases  thus 
oj>crated,  and  subsequently  oiierated  upon  by  the  subiiujcous  nicthtxl,  I 
have  had  little  difficulty  in  elevating  the  mucoperiosteuni  over  the  old 
field  of  operation. 
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'  P>»cb<>t's  collodion  dnvsing.  a,  a  thin  plMlgel  of  eotlon  plitoed  ov«r  iho  wouitd  ftfler  the  r»> 
moral  of  a  Mptsl  ridce  with  n  saw;  b,  tha  collodJon  bcins  applied  to  the  ooUoo  iritba  niMiidii* 

f  Tlie  [)ostoperative  dressings  should  be  omitted  altogether  unless  the 
mctlwxl  des<:ribed  by  Dr.  Pi.schel  is  adopted.  He  first  secures  absolute 
dryness  of  the  wound,  and  then  applies  a  thin  pledget  of  cotton  over  the 
surface  and  saturates  it  with  an  ethereal  solution  of  collofHon  by  means 
of  a  medicine  dropjier  and  allows  it  to  dry  in  place  (F*ig.  30).  He  thus 
hermetically  seals  the  wound  witli  the  collodion  film  and  protects  it 
from  die  nasal  secretions.  The  collo<iion  dressing  should  be  left  in 
position  until  it  is  voluntarily  thrown  off,  which  usually  occurs  in  tliree 
or  four  days.    Subsequent  dressings  are  not  required. 

3.  Tlie  Removal  of  Spurs  and  Ridges  with  the  Spokeshave.— The 
spokcshave  may  Ix:  used  instead  of  the  saw,  tliougli  it  is  attended  by 
more  risk  to  tlie  integrity  of  tlie  .septum  and  sliock  to  tlie  patient. 
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Tlie  technique  is  as  follows: 
(a)  Local  anesthesia, 

(6)  Make  an  elliptical  incision  around  the  base  of  the  spur  or  ridge  so 
I  to  prevent  tearing  of  the  mucous  membrane  with  tiic  spokeshave. 

(c)  Introduce  the  spokesliavc  (Fig.  31)  into  the  nostril  until  its  blade 
engmges  the  posterior  end  of  the  ridge,  and  tlien  pull  it  forward  witli 
considerable  force,  again  and  again  if  necessary,  until  it  splinters  the 
ridge  from  the  septum.  Ilie  elliptical  inci.sion  previously  made  .saves 
the  mucous  membrane  from  mutilation. 

(d)  The  dressing  may  be  omitteil  or  tlie  colK^lion  dressing  may  be  used. 
Oantion. — So  much  force  is  usually  required  to  engage  the  spokeshave 

that  there  is  danger  of  fracturing  the  cribriform  plate  and  causing 
meningitis. 

Another  accident  which  should  be  taken  into  consideration  is  perfora- 
tion of  the  septim^.  It  is  not  passible  to  exercLse  full  control  over  the 
course  of  the  sjmkeshave,  as  it  docs  not  cut  through  the  tissue  (bony)  but 
acts  as  a  wedge.  I  have  sometimes  reported  to  a  little  procedure  which 
in  a  measure  controls  tlie  direction  of  the  splintering,  as  follows: 

After  making  the  elliptical  incision,  grooves  are  made  wnth  a  saw  at  the 

base  of  the  ridge  on  its  upper  and  lower  aspects,      'ilic  grooves  guide 

•ibe  sfxikeshave  as  it  comes  forward  through  die  bone  and  thus  prevent 

Hitting  too  deeply  into  the  tissue.    The  grooves  weaken  the  attachment 

of  the  ridge  and  render  its  removal  possible  witli  less  force. 
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The  Watson  Operation.— 'ITie  Watson  ofx-mtion  consists  in  making 
ooc  or  more  iiu-isiuiis  through  the  septum  and  then  pushing  the  projecting 
or  deviated  portion  toward  tlie  concave  side,  the  l>evel!ed  edges  formed 
by  thp  incision  retaining  the  septal  flap  in  Its  new  position. 

Indicfttionfl.  'Hiis  operation  is  suitjibl^r  for  angular  deviations  of  the 
cartilaginous  portion  of  the  septum,  hut  is  not  applicable  to  bony  devia- 
tions or  thickenings.  \Micn  the  deviation  Is  simple,  that  is,  when  there 
is  a  single  angular  deviation  extending  anteroposteriorly,  the  incision  is 
made  from  the  convex  side,  beginning  at  the  posterior  extremitj'  of  tlie 
deviation  and  beneath  it,  extending  to  its  anterior  extremity,  and  thence 
cun'ing  forward  and  upward  l)eyond  it,  as  shown  in  Fig.  32. 

In  comptmnd  deviations  two  ini--i.sions  are  made — one  lietieatli  the 
horizrjntal  crest  and  the  otiier  at  riglit  angles  to  tlie  first,  and  behind  tite 
p«*r|)en(li(iihir  deviation,  as  shown  bi  Fig.  33. 

Tachniqae. — (a)  Jjnca]  anesUicsia. 

(6)  Make  the  incision  or  incisions  with  n  sliort-hladcd  bistoury. 

(e)  IiitrfKhice  the  index  finger  or  a  broad,  blunt  instnmient  into  the 
nose  on  the  side  of  the  septal  ronvexify  and  forfc  the  deviated  portion  to 
the  opposite  side.     If  the  single  incision  is  made  (Fig.  32),  force  the  angu- 
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lar  flnp  to  tlu'  op|joslt«  side  along  tlic  ontirc*  lint*  of  incision.  If  llu*  iloulile 
incision  (Fig.  liij)  is  made,  first  force  the  nnterior  triftngnlnr  Hap  (a) 
to  tlie  concave  side  arti  then  force  the  posterior  triangular  Hap  (6)  to 
the  concave  side,  'llie  bevelled  edges  formed  in  making  tJie  incision 
help  to  hold  the  Haps  in  the  new  position. 

(rf)  Additional  support  should  be  given  to  the  flap.s  by  a  tampon  on 
the  side  of  the  convexity  or  by  a  .septum  tube  sphnt  (Fig.  45)  for  a  |*eriod 
of  from  seven  to  ten  days. 

Sluder's  Operation.— Dr.  Grvenficld  Shidcr  hjis  used  a  mollification 
of  tlic  Watson  o|M?nition,  with  excellent  results,  and  he  especially  recom- 
mends it  in  children  \iith  extreme  angular  cartilaginous  deflections. 
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Fiw.  3a. — Tli«  Wntaon  i>|>rralian  f<ir  oMrrvvliiiK  a  Miuple  angular  lipviftliuii  of  the  canil&Kiii<>u> 
Mptum.  llie  aninilar  lUp  ia  farcvd  tu  tho  uppowui  or  cunri.vi!  tuilc  bldiI  lirU  in  iMteitioii  witli 
A  gsiiie  Jrcwins  or  wilti  k  iihmU  tub*. 

Flu.  33. — Til*  Wolonii  i-pwation  for  n  combined  hurii<oDla]  uml  [iMiwudlculiu  bavinff  trf 
Uie  niuttl  seiKum.  An  incinon  tlirciuich  the  mucuu*  mnnibnine  and  friunewtirk  rrf  ilie  (•pmm 
beDNilli  till'  )ii>rift<inl»l  roti\'<<sity,  »ii>]  »  rmrtrnlary  t^rtMrinlirulur  ucinvcxit)-.  Tli«  w^-oiidary 
ioctsiuii  »b<mM  unite  witli  Ibe  primary  one.  T1ieKfi(«riMi  trinii^ilnr  fl«i»  n  lliiw  fotmed  uliould 
be  piuhed  witb  tbe  fincpt  to  ihc  concave  aide,  and  th«n  llip  pniiflriuc  Bap  h  rboubl  likewi;*  >>■ 
foiTMl  IiXlip  ronravfl  sidr  itml  li^Id  In  pmilitiEi  nirb  im-^iE  ?|>liii)i  for  »  wf^rk  or  tvn  dayo  wliilr 
uuiuu  takpd  pLiH^>. 

Technique. — (a)  Cocaine  anesthesia. 

(6)  Make  three  parallel  incisions  thr^High  the  entire  ihickncAs  of  the 
septum  parallel  with  die  crest  (Figs.  34  and  ZW\.  The  middle  incision 
should  extend  the  whole  lengUi  of  tlie  crt^st.  The  otlicr  incisions  are 
made  at  tlie  apices  of  the  less  acute  angles  a  and  h.  Two  strips  of 
cartilage  are  thus  formed,  their  only  attachment!  being  at  the  anterior 
and  p4>.sleri*ircxtreTuities. 

(c)  Either  the  upjM^r  or  lower  strip  is  tlien  forced  to  the  concave  side 
with  the  imlex  finger  or  u  blunt  instrument. 

{d)  The  other  strip  is  likewise  displactMl  to  the  concave  .side,  thu-S 
causing  the  strips  to  oviilafj.  as  .shown  in  Fig.  30. 

(p)  An  .Vsrh  nasal  IuIk-  is  Iticn  intnHJuced  on  the  side  of  con\'exity 
to  bold  the  strips  in  pasition  while  union  Lakes  place,  that  is  for  from 
two  to  three  weeks.  The  tulies  are  removed  and  cleanseil  every  two 
to  seven  days,  according  to  the  amount  of  irritiition  prodmvd  by  them. 
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If  llie  oj)|x»sf<l  surfaws  arc  furctUtl  bffoit'  coaptation,  iminn  will 
lake  pliK>e  intire  rapidly.  Or.  Sliicler  re^ports  24  ca-scs,  '>  in  adults  and 
19  ill  cliildivn.  without  porfomtion  of  the  scpdnn,  nil  of  hi.<5  ca.s(\5  lieirig 
extreiiu'  ilfflfc-Hoiis. 

4.  The  Gleason  Operation.— The  election  of  this  operation  may  W 
made  when  the  septum  is  bowed  or  cup-shaped,  and  without  n  hea\'\' 
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Tin.  34.— SlmWi  M>ptitni  'rp^mlimi.       l,  2  «■><)  li.  llir  IiiH>t  M  iu«JM<iit. 

VM.  is. — Scctioiu]  vi«w  ii(  lh#  n<i«c  Mnn  tlioSluilor  upntmlinn.     I.  2,  3.  Hir  Wnea  nl  inciwnti 
I  In  Re  34.     4,  the  median  litieof  Uia  ntutn. 
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the  cre.st  of  tlie  vomer.  Tt 
ntially  of  a  U-.sliaped  int-i.sion 
c-itending  either  entirely  throuf!;h  the  sep- 
tum and  lioth  its  mucous  coverings,  or 
only  through  the  mucou.^  nieinbrrtne  of 
one  side  unri  the  hone  and  cartilage,  the 
opposite  membrane  l)einf;  left  intact. 
The  inciflion  may  be  made  with  a  staw, 
"  )»gh  the  portion  through  the  cartilage 
y  In-  made  with  a  knife. 
The  Technique. — («)  Ixh-uI  auesdiesia 
w  induct^t  with  a  o  to  II)  per  cent,  solu- 
tion of  cocaine  applie<l  to  the  mucous 
ntnnhmtH"  on  Iwith  si<les  of  the  septum. 
(6)  The  na.'ial  saw  is  applied  on  the 
eonvrx  .side  t»f  the  septum  at  its  inferior 
portion ,  and  the  incision  is  carried 
tlirougli  the  .•M^ntum  in  an  upward  di- 
irctii»i.  die  cnus  of  thr  saw  reiimiriiiig 
upon  the  dide  of  convcxilv  while  its  nuilille  portion  pa-sj^es  tliruugh  to  the 
eocicave  or  opposite  side.  A  I'-shapcd  incrision  is  Uius  made  with  a 
tongue-Hap  suapetuled  between  tlie  liuihs  of  (he  l'  (.Figs.  37  and  3S). 


HectJiiaal  view  of  till*  nuin  wtttar  tin 
t^lmler  iiLi^rstioti.  I,  2,  .%  ih*  lines  of 
hiciiuiiti  MM  tttiuwii  ill  IFiit.  34.  The  Immla 
rif  onrtikxM  ovrrlflp  and  jibiHild  br  b^lil 
ifi  [Hi^itioD  willi  n  iinaal  tulip. 
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On  account  of  tlie  low  pnsiHon  of  the  nasal  orifice  the  anterior  lliiih  of 
the  incision  is  usually  too  short.  This  is  obviated  by  removing  the  saw 
and  re-inserting  it  through  the  anterior  limb  and  continuinj;  the  incision 
upward,  or  it  iiiiiy  \w  extended  witli  a  knife,  as  the  framework  of  the 
septum  is  cartilaginous  in  this  region. 
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Tho  GlflMOB  opamtion.      A  tutqpie  Bap  of  tb« 
devfalod  portion  of  th»  Mptum. 


QlMwon's  tonpie  flap. 
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If  it  is  not  desirable  to  extend  the  incision  through  the  raucous  mem- 
brane on  the  concave  side  the  saw  should  Ix-.  directed  upwnrd  pandlel 
with  the  septal  surface  on  the  concave  side  just  beneath  t}ie  mucous 
membrane.  This  is  not  at  all  difficult,  as  the  mucoperichondrium  and 
penosteum  usually  separate  verj*  readily  from  the  cartilage  and  bone. 
Or  the  membrane  may  be  first  elevated  on  the  concave  side 
by  the  injection  of  normal  salt  solution  beneath  tlie  muco- 
perichondrium and  periosteum,  thus  lifting  it  away  from  the 
cartilage  and  bdiir. 

{c)  Having  made  the  Tl-shaped  incision,  the  tongue-flap 
should  be  forced  from  the  convex  .side  through  to  the  con- 
cave side  with   the  finger  inserted  into  the  nostril.     The 
bevelled  e<lges  of  the  flap  and  those  of  the  fixed  portion  of 
the  septum  engage  so  as  to  hold  it  In  its  new  position  on  the 
concave  side  (Fig.  39).    The  tongue-flap  has  a  tendenc}'  to 
spring  back  into  its  former  position,  owing  to  tlie  elasticity 
of  the  cartilaginous  and  bony  tissue  contained  in  it,  hence 
it  is  necessary  to  overcome   its  resiliency  by  forcing  it  as 
far  to  the  concave   side  as  passible,   the   flap    IxMng  thus 
fractured  at  its  upper  extrenuty. 
By  tlie  foregoing  procedure  the  convex  portion  of  the  septum  is  dLs- 
pla<%d  towarti  the  side  of  the  greatest  nasal  space,  and  the  obstructed 
side  is  opened  for  freer  drainage  and  ventilation. 

Objections. — One  objection  to  this  operation  is  tliat  it  is  soiuetimes 
followe<i  by  perforation  of  the  septum.  'ITie  same  is  true,  howe^-er, 
of  nearly  all  other  operations  which  may  be  substituted  for  it. 
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Another  and  more  serious  objection  to  it  is,  that  better  results  can 
often  be  obtained  by  ttie  submucous  resection  of  tlie  septum.  It  is 
obvious  that  the  obstructive  portion  of  the  septum  cau  be  but  partially 
displaced  by  tliis  operation,  whereas,  it  can  be  completely  removed  by 
tlie  submucous  resection. 

Dressings. — It  may  l>e  necessary  to  in.sert  a  nasal  tube  (Fig.  45)  on 
the  side  of  convexity  for  a  day  or  two  to  ensure  the  fixation  of  the  tongue- 
Hap  in  its  new  jrosition.     Otherwise,  dressings  are  not  needed. 

5.  The  Roe  Operation. — ^'I'he  Roe  operation  may  be  used  in  the  same 
type  of  deviation  described  under  the  Watson,  Sluder,  and  Gleason 
operations,  and  tt  may  also  be  used  to  correct  the  bowing  of  the  septum 
in  the  region  of  the  middle  (urbinal,  where  there  is  also  a  ridge  on  the 
lower  portion  of  tlie  sepluui,  though  it  is  not  applicable  for  the  correction 
of  an  obstruction  due  to  a  hca^'y  ridge.  Roe  has  derised  special  forceps, 
with  a  male  and  a  female  blade  (l''ig.  40),  for  this  operation. 
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llw  BtM  oparktiDn.     a,  schema  BhowinK  ourrvct  method  of  ai^plyinB  llio  bladm  of  Kue'i  vata- 
l  iann*\  &•  aebaiUh  ahitwiric  the  di>viiU««)  arptum  foref>d  to  thn  com-avn  tade;  r.  nrlit-mn 
r  lb*  fof««pa  ftppliad  to  th«  M(ilum,  tb«  main  bluln  over  tbo  eorvcxJiy  aad  lli«  female 
Tihifa  avar  Uw  oooeavity. 

Technique.— (a)  Local  anesthesia  upon  both  sides  of  the  septum, 
indeed  i>f  the  whole  nasal  raucous  mcrabranc,  is  necessarj';  or  the 
operation  may  be  done  under  general  anesthesia. 

(fr)  The  Roe  forceps  should  be  introduced,  the  male  blade  into  the 
side  of  convexity  and  the  female  blade  into  the  opposite  side.  By  closing 
the  forceps  bladeij  tlie  convex  portion  of  the  septum  is  forced  toward  tlie 
opposite  side  through  the  openuig  of  the  female  blade.  Tlie  entire  area 
of  obstruction  may  be  thus  fractured  and  forced  towartl  the  concave 
aide. 

(c)  The  fractured  portion  of  the  septum  should  be  held  in  its  new 
poHttion  with  nasal  splints,  or  with  strips  of  bismuth  gauze,  for  Cn'o  or 
more  weeks,  or  until  it  becomes  fixed  in  its  new  position. 

(5.  The  Asch-Meyer  Operation. — This  operation  consists  of  a  crucial 
incision  through  (he  uarlilagiiiuus  [wrtion  of  the  septum,  the  four  tri- 
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niigiilar  flaps  thiLs  cpcated  being  j)ils1k'i1  towaiij  t}|p  .side  of  rfincttvity  and 
held  in  thfir  new  pfjsition  with  a  IVIoyer  nasal  tube  <  Kig.  4.^).  'Hie  oitera- 
tion  may  l>e  used  in  cun'ed  oreiip-sbapcd  deviations  of  Ihe  cartila^noti^ 
septum.  In  nllier  wonls.  tlic  Gloa.son,  Watson,  Sluder,  Roe,  and  Aseh- 
Meyer  operations  nre  snilahle  for  mmeh  the  same  type  of  deviated  septa. 
1  have  often  incUided  liie  deviated  portion  of  the  pcrjwndieular  plate  of 
the  ethmoid  iji  the  field  of  operation  witl]  ^ocxl  residls,  and  see  no 
objeelion  to  it,  though  (lie  operation  as  originally  devised  by  Dr.  A.seh 
was  limifed  to  tlie  rartihipnoii.s  portion  of  the  septum. 

Technique. — (a)  The  operation  may  be  [x-i^ormed  under  hx^al  anes- 
thesia, thonf(h  it  is  generally  preferable  to  do  it  under  general  anesthesia. 
as  the  shock  and  pain  are  otherwise  considerable. 


Aseh's  cunrnl  sciasonf. 


AaeAt'a  atnigbt  MJMon. 


Aaeh'a  septum  rnreeps. 

(6)  After  cleansing  the  niwal  rhaml^ers  and  the  face,  tlie  straight  Asch 
.scissors  (Imttcm-liule)  (Ki^'s.  41 ,  42  and  4;i)  should  be  intro(hice<I  into  the 
luxstrils,  tlie  narrower  blade  into  the  side  of  convexity  and  the  wider  into 
the  op|H>site  from  tliree-eiphtlis  to  one-half  of  an  inch  above  the  floor 
of  the  nase,  and  the  .se]>tuni  cut  through.  The  Asch  angular  scissors 
arc  then  introtiuced  and  the  iMTfJcndicular  incision  made,  bisecting  the 
tnitldle  of  the  horizontal  one.  Four  triangidar  Hn)>s  are  thu:$  iDa<le 
(Fig.  44). 

(c)  The  septum  should  next  be  seized  with  forceps  and  fractured  by 
rotating  it  from  side  to  side.    It  has  been  my  practice  to  include  the 
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pfq»en<!iciilar  plate  of  the  rtlmioiclal  bone  in  the  grasp  of  the  septum 
f(mt'[>s,  as  it  is  nearly  always  deviated  with  the  cartilHgiiioMS  porllrm. 
1  have  &\so  inchuleil  the  remnants  of  the  ridge  left  after  the  xawing  opera- 
tion, thus  fracturing  it  (the  vomer) 
from  its  attaehment  to  the  maxilla. 

id)  'ITie  index  fin^r  is  then  in- 
serted into  tlie  nostril  on  the  swie  of 
septal  ("ouvexity  an<l  the  four  trian- 
gular flujMi  piishe<l  as  far  lus  possilile 
li>  ihe  opposite  side  (Fig.  44),  care 
Iteing  exerrised  to  fracture  the  flaps 
at  their  uncut  bases.  If  this  is  not 
done  the  resiliency  of  the  cartila^ 
gradunlly  brings  them  hack  to  (heir 
original  position. 

Kt)  Severe  heraorrliage  usually  oc- 
curs, but  it  may  be  quickly  checked 
by   the   introduction   of  the  IMeyer 
tubes.     The  tubes  are  prim- 
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HchctnA  of  the  A«c-li  op«ralioD.  'Ilie  cnii>ial 
Inoisiim  lo  ihbiIi*  thcrttJiili  Lh«  deviated  porUoD 
of  the  gustlrilaleral  c&rliUce  ot  iha  •«ptum, 
thua  furminjr  tour  InniuniUr  fl&na.  Th«  ftaps 
are  then  t>u»)it>(l  TMrHtily  lo  the  oonvex  tide  of 
(he  >«]>cura  ftiid  fraclured  %X  their  btuwa,  ks 
■hawn  by  Ihe  dotlwl  llnu.  Tbia  in  done  to 
<ivnn?()m»  fhi*  rwdUwitry  of  the  ckTtilBS*. 


ariiv  usc<l,  however,  for  thcpurj>ose 

of  holding  the  incised  and  fractured 

septum    toward   the    concave   side 

(Fig.  45).    Tlie  tube  selected  for  tlic 

convex  side  should  be  large  enough  to  force  the  sepluni  beyond  tlie  point 

it  It  desired  to  fix  it,  a.s  it  will  swing  back  a  little  toward  its  old  [>osition 

in  spite  of  all  precautions.     A  smaller  tube  should  be  iiitrot!u<x^d  into  the 

opposite  nostril  to  exert  countcrpressure  against  the  seplimi  to  check  the 

hrniorrhage. 

After-treatment. — Both  ti)l>es  should  be  left  in  position  for  two  or 
tliree  days  and  then  renjoved.  A  tube  one  size  snialler  should  then  be 
introduced  into  tlie  side  of  fonvexity  but  none  into  the  opposite  side. 
The  lubes  should  be  worn  for^about  six  weeks,  l>eing  removed  and 

Flu.  45 


Meycr'v  tuuni  tuba  «|tliuL*. 

drnnsitj  evrri'  allermite  day  during  this  jx-riixl.  Ex|KTii'ii(f  has  shown 
that  tlip  .septum  gniduatly  swings  iMick  to  its  fonner  position  if  the  tulie 
b  not  worn  for  about  this  Icngtli  of  time. 

ObjectJoni. — (o)  I'erforation  of  the  s^'ptnni  sometintes  follows  the 
fi|»T.i(i<iii.  yh)  'Hie  shock  attending  the  ofirrHlion  is  often  pronounced. 
{e)  'Hic  inUauuuator}'  reaction  is  .sometimes  severe,     {d)  Tlie  presence 
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or  tlie  tube  in  the  nose  for  six  weelc?  is  a  source  of  considerable  annoyance. 
{e)  The  hemorrhage  is  occasionnlly  severe  and  difficult  to  control. 

In  spite  of  these  objections,  the  opentHon  has  served,  and  will  doubtless 
continue  to  serve,  a  useful  purpose,  tliougli  tlie  subjuucous  resectiou  of 
the  septum  bids  fair  to  take  its  place  in  most  cases. 

7.  The  Kyle  Operation. — The  Kyle  operation  maybe  used  in  simple 
and  compound  cun'atures  of  the  thin  portion  of  the  septum.  It  consists 
in  making  V-sbaped  grooves  in  the  septum  along  the  lines  of  greatest 
convexity,  the  object  being  to  remove  tissue  where  it  is  redundant,  so  that 
the  septum  may  be  made  straight  without  overlapping  along  the  lines 
of  incision. 

Fig.  46 


FviteroU'i  lUe  nw. 


Flo.  47 


Fio.  48 


Fiu.  47. — Bide  view  of  wittuio  aftvt  grwivif  is  made. 
FlU.  48. — d,  itpcUotuJ  view  of  the  HeiiCtmi  aCtcr  Ute  V-HliapoJ  iitdiiioii;  b,  Kyla'i  iatiJlc«l4«  tub* 
holditut  tlwMptum  id  iKMutiuii.      (Kyle's  i>perati<in,) 


Fio.  49 


'0 


"^ 


'■  Kvi«'«  tiui]:le«bl«  tubes. 


Technique. — la)  Local  anesthesia  of  both  sides  of  the  septum  should 
be  induced. 

(6)  A  linear  incision  with  a  small  bistoury  should  be  made  along  the 
lines  of  convexity. 

(c)  ITie  Fetterolf  Wsliaped  file  saw  (Fip.  46)  should  be  used  along 
the  lines  of  incision  imtil  the  thickness  of  tJic  cartilage  and  bone  are 
penetrated  (Fig.  47). 
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{d)  The  incLscd  septum  should  then  be  forced  ^into  the  mtxlian  line 
bv  the  introduction  of  Kyle's  uiallcBble  tuljes  into  eitlier  nayal  chamber 
(tigs,  4S  and  49). 

(c)  The  after-treatment  consists  in  removing  and  re-introducing  the 

ibes  until  all  tendency  of  the  tissues  to  return  to  their  former  position 

overcome. 

The  Price-Brown  Operation.— This  method  of  operating  consists  of 
milking  two  perppndioutar  incisions  and  uniting  them  by  an  intersecting 
horizontal  incisirm  as  shown  ui  Fig.  .'iO.     The  two  rectangular  fiaps  thtis 

rmed  are  pashed  through  to  the  side  of  concavity  and  held  in  position 

Fio.  fiO 


^  Thp  Prioe-BrowD  upetati'm.  Two  p«nU]el  iociaioui  ara  tnmtle,  ono  tm  eilha  idiU  of  the  long 
*tii  of  lh«  tWviAlion.  An  iDt«rM>cTtJke  tocitJon  ia  then  insile  ni-rvisv  llif  tatiK  aun  «>(  the  JcvIb- 
UfW.  Ali  iaciaiMU  ■»  tntulf  will*  Iwwllrd  mIcm,  ao  tlint  whnj  tb«  tvo  qiuwiitlateral  fUiMnra 
pifced  to  th«  ootuwrv  aitlv  tbry  will  mcnco  in  the  openinc  u  in  the  Watton  and  the  Cilraaon 
•p«rWJ«ni.  If  tUi  operation  u  appllrd  to  a  hnriaoDtal  devialion  (doited  Uum).  th«  two 
IwmlW  taeUou  would  bo  puaXlii  with  the  rtdc«.  If  bony  tiuue  is  involved,  the  iucisiona 
Amid  b*  mad*  with  a  chiicl. 


for  a  few  days  or  weeks  with  a  nasal  splint  or  dressing  upon  tlie  side  of 
llir  riirivexity.  The  oixration  is  extremely  simple,  and  is  especially 
applicable  to  cup-ahaped  deviations  t)f  the  cartilaginous  portion  of  tlie 
Kpmin.  This  operation  is  also  applicable  to  simple  perpendicular  or 
haraontAl  angular  deviations  of  the  cjirtilaginous  septum,  the  tntorsccting 
indsion  being  made  across  the  crest  of  the  angular  deviation,  a.s  shown 
in  Fig.  ,V). 

Moore's  Operation.^Moure's  method  of  strai^tening  the  septum 
i^  c*pc<-ially  appHcable  to  tliose  cases  in  which  ttiere  is  a  concaWty  on  one 
5tide  of  the  septum  and  a  marked  thickening  or  ridge  of  bone  upon  tlie 
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Fi.j.  31 


L\ 


opposite  side  (Fig.  .V2).    Tliis  iyyte  of  deviation  w  also  well  .suited  for 

the  subtnucous  operation. 
Technique. —  (a)  Cocaine  anesthesia. 
{b)  Remove  the  rid^  with  a  spokeshave  or  saw  as  irnlieat«!  bv  2  in 

Fig.  52.    'Hie  tvnicivul   of  this   ridge  of  bone   materially  relieves  tiie 

prcssui^'  upon  the  middle  (5)  anti 
inferior  turbinated  bodies  (4).  The 
septum  may  still  crowd  too  much 
to  the  conve,\  side,  hence  Moure  ad- 
vi.se-s  Uie  following  procedure  to  force 
the  remaining  portion  of  tlic  septum 
(3)  to  the  op|x*site  side: 

(c)  Having  removed  the  ridge,  two 
incijsioDS  are  made  as  shown  in  Fig. 
53.  One  is  made  below  the  ridge, 
and  the  other  above  and  in  front  of 
it,  parallel  with  the  ridge  of  the  nose 
(Fi>f.  54).  Tlie  incisions  are  made 
witli  s|iecially  devLsed  scissors  resem- 
bling those  of  Asch. 

(d)  A  niallcahlc  metal  splint  is 
then  inserted  on  the  side  of  convexity 

and  spread  with  forceps  until  the  septum  is  jsiiliieienlly  forced  to  tlie 
opposite  side,  as  sliowu  in  Fig.  55.  The  two  incisions  permit  the  septum 
to  be  forced  to  tJic  ()fiposite  side,  where  it  should  be  licld  witl)  the 
malleable  splint  until  it  becomes  fixed  in  its  new  pasition. 

After-treatment. —The  splint  should  be  removed  in  three  or  four 
days,  cleansed,  and  rc-insertcd  and  moulded  to  the  parts.  This  pro- 
cedure should  be  re[>cated  every  two  or  three  days  for  from  two  to  five 
weeks,  or  until  finn  union  has  taken  place.  Should  exuberant  granula- 
tions form  they  should  be  reducetl  with  fused  chromic  acid  cn,'stals.  The 
open  skeleton  tuln-  ust-d  by  Moure  j»ennits  of  free  respiration  and  of 
nasal  irrigation  while  it  is  In  place. 


Tfae  rrTTti^val  of  tli»  bony  ridff«  nl  thn 
septum,  ihr  prpliminikry  Hl<^>in  Mnurt-'n  optr- 
Atiuti  fcir  th«  (■iirrpctioi)  oi  ilevisljona  u(  llin 
septum. 


THE  SUBMUCOUS  RESECTION  OF  THE  SEPTUM. 

1.  Apply  a  1  to  2000  solution  of  adrenalin  to  the  entire  surface  of  lK>th 
sides  of  the  septum  on  Uiin  pledgets  of  cotton,  which  should  be  left  in 
position  for  from  eight  to  ten  minutes. 

2.  Local  anesthesia:  A  small  cotton-wound  prpbe,  slightly  moistened 
in  water,  is  dippet!  into  pulverized  cocaine  and  applied  Hl>out  one-hiilf 
minute,  by  massage,  to  each  side  of  the  septum  (Freer).  Applications 
should  l>c  ma<lc  even,'  seven  minutes.  From  three  to  five  applications 
induce  ciniipleU'  hwiil  anesthesia.  Occiusionully  a  20  {mt  (t»nt.  solution 
of  cocaine  applietl  over  the  septum  with  tliin  pledgets  of  cotton  acts 
better  than  the  above  method. 

3.  Ulanching  and  local  anesthesia  being  induced,  the  Incision  of  the 


im 


7E8SORY 


ian's  method, 
s  incision  la 


mucopcrichondrium  upon  one  side  only,  by  Hajck's  or  Killit 
is  performed  (Fig.  56),  though  in  exceptional  cases>  Freer' 
preferable  (Fig.  57). 

4.  The  mucoperichondrium  (and  periasteum)  is  next  ele^iited  upon 
the  side  of  Uie  incision  (Figs.  58  und  59). 

5.  The  incision  is  next  carried  through  the  cartilage,  but  not  through 
the  opposite  mucoperichondrium  (Fig.  (iO).  To  carry  tlie  incision 
through  both  membranes  results  iii  a  permanent  perforation,  unless  one 
side  is  closed  by  suture. 


Fso.  so 


Via.  SJ 


\ 


Fio.  66. — ItM)i«loni  forth*  nibmuootu  reseciianof  tbo  acplum.  a,  tbe   Hni«k  iDcMon;   b,  ilie 

KilUui  induno. 

Pio.  67. — Frvcv'i  L-tiluHwd  inctnon;  a  a,  snteropcntenar  inciuOD  alone  ibe  ctdA  of  the  ridcv; 
a  b,  prnwndleiilar  Incision  si  ihr  nnterint-  «Ad  of  (li«  harixmta]  InciBloa.  Tb«  miienpehoateuro 
abiiild  bo  Bhvalttl  iivrr  tlir  triaiiitulnr  Rrm  (aab)  awl  the  c-urt-ctl  tlcilttlioa  (c  c)  nf  the  mrtiUce 
luid  parpandleulnr  pliitv  uf  tly>  othmtiid  rMUoved,  aflrr  wbiirb  (lie  rid^  (a  a)  u  rcmcrvnJ.  Tliia 
inciijiin  should  b«  iwed  whrn  tbo  apemtor  U  r«MODkWy  certain  thai  b»  caonoC  avdd  mutiUtins 
the  muouua  mcmbnu»  in  upcrating  throuxh  tbe  Hajsk  or  Killiun  incinion, 


6.  Elevate  the  mucoperichondrium  on  the  opposite  side  by  intro- 
ducing tlie  elevators  through  the  incision  in  the  cartilage  (Fig.  61 ). 

7.  Remove  such  portion  of  the  cartilaginous  septum  as  may  be  neces- 
sary with  the  auUior's  swivel  knife  (Figs.  62  and  (jhi). 

8.  Uemo\-e  t>ie  deflected  portion  of  the  pcr[)eDdicu!ar  plate  of  the 
ethmoid  bone  with  the  Fostcr-Bullenger  bitmg  foK-eps  (Figs.  04  and  65). 

For  the  removal  of  the  defonned  vomer,  or  ridge,  the  author  ases  a 
septum  forceps  for  fracturUig  it  from  its  attfichment  to  the  superior 
maxillte  (Fig.  66),  thougii  the  gouge  or  Ilurd  forceps  may  lje  used 
(Fig.  67). 
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Thus  far  Hajek's  elevators  seem  to  be  best  suited  for  the  separation  of 
tlie  niueoperichondrmm  from  the  cartilage,  though  smaller  and  sharper 
ele\^tors  are  occiisionally  necessiirj'. 

Additional  rea-sons  for  adopting  a  simple  armanientariiim,  requiring 
few  introductions  for  instnimonts,  are  the  lessened  shock  and  the  shorter 
time  require*!  for  the  performanre  of  the  oj)enition.  These  are  all- 
Jmportant  matters  from  the  patient's  point  of  view.  The  [mtient 
liaa  a  right  to  expect  the  best  results,  with  the  least  shock,  in  the  least 
period  of  time,  and  with  the  greatest  safety  to  his  septum.  The  author 
believes  the  method  herewith  illustrated  possesses  these  qualities. 

Fio.  M 


IIm  ttmrmUon  ot  the  TniicottmHehorxlriiun  u|M>n  thr*  mde  ot  thm  prfniBry  incMon  in  the  muratiB 
mm.     Tlie  elvvBiion  la  bcsuu  wiUi  s  sUarii  or  iwialvbarp  •Ievftt4X'  and  i^  compleled  with 
'  IW  Uual  aUvBt«r. 


The  successful  elevation   of  the  mufoperichondriiim  depends  upon 

K'lTral  factors,  namely:  (o)  The  location  of  the  incision,  (l>)  the  (legrce  of 

[sdhesion  of  tlie  jK-richondriinn  to  the  cartila^,  (r)  the  care  with  which 

the  incUion  is  mBde,  (rf)  the  instruments  used  in  tlie  elevalion,  (e)  (lie 

personal  equation. 

The  location  of  the  incision,  wlicther  in  the  vestibular  skin  or  poste- 
triorly  in  the  mucous  membrane  (Fig.  50)  largely  determines  lheea.se  with 
'mhich  ihe  membrane  is  elcvjiteil.  If  made  in  the  skin  of  the  vestibular 
portion  of  the  septum,  as  practise<l  by  llajek.  the  elevation  is  ilifficult  on 
acccmnt  of  ti»e  close  adherence  of  the  membrane  to  (he  underlying  fibro- 
cnrtilagc,  unless  a  certain  technique  is  followed.  Wlieii  the  incision  is 
iha*  mado^  injections  of  Schleich's  solution  should  U-  made  beneath  the 
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Flu.  60 


raucoperichontlriiirn  Itcfnrc  making  ihr-  iiici.sioii.  This  separates  or  par- 
tially separates  the  jierichomlriiiin  from  the  fibroeartilage  and  renders 
the  remaining  steps  of  the  elevation  comparatively  ea-sy.  Indeed,  if  (his 
technique  is  followed  the  membrane  is  more  quiekly  elevateii  than  by 
any  other  method  in  any  location. 

If  Killian's  incision  is  imide  in  the  mucous  membrane  just  posterior 
to  tlje  vestil>ular  skin,  fonsi4leraJ>]e  <IiffieuUy  is  soinetime,s  ericounlered 

in  slartiujt^  tlie  elevation,  many  min- 
utes often  Iteing  eimsunied  in  tliis 
step.  The  difficulty  is  not  so  much 
on  account  of  the  close  adhesion  of 
the  perichondrium  to  the  cartilage, 
ft-s  the  faulty  technique  employeil. 
The  mucous  membrane  is  rather 
loosely  adherent  to  the  perichon- 
drium and  the  operator  failing  to 
engage  the  elevator  Ijeneatli  tlie 
perichondrium  proceeds  to  separate 
tlie  mucous  membrane  from  the 
perichondrium.  The  elevation  pro- 
ceeds slowly  ami  the  operator 
wrongly  infers  that  the  raucoperi- 
chondrium  is  Iwund  down  by  an 
inflantnuitory  exudate.  The  so- 
called  adhesions  are  exceptional 
rather  than  the  rule.  When  the 
elevation  proceeds  with  difficulty  the  membrane  should  l)c  pushed  away, 
the  W4»uiid  dried  with  a  cotton-wound  applicator,  and  (he  denuded  sur- 
face examined.  If  it  presents  a  veU'cty  pink  surface,  the  perichondrium 
is  still  attachcil  to  the  cartilage.  If  it  presents  a  smooth,  white,  glisten- 
ing surface,  the  elevator  is  beneath  the  ()crichoi!idrium  and  the  elevation 
may  Ijc  safely  continue<l.  An  cNperience  in  alxiut  300  submucous  resec- 
tions has  taught  me  that  the  perichondrium  is  less  tightly  adherent  in 
certain  areas  than  others.  This  knowle<lge  has  !«!  me  to  seek  the  path 
of  least  resistance,  namely,  along  the  ridge  of  the  nose.  In  other  words, 
the  ele\Tition  should  lie  Iwgun  at  the  upjwr  end  of  the  incision  an<l  con- 
tinuetl  beneath  the  ridgi'of  the  nose  for  the  distance  of  an  inch  or  more 
before  attempting  to  elevate  the  lower  portion.  Having  thus  success- 
fully begun  (he  elevation  do  not  make  the  mistake  of  using  the  tip  of  the 
elevator  to  complete  it.  The  tip  of  the  elevator  is  only  of  u.sc  in  starting 
the  elevation.  After  (his  is  accomplished  the  long  edge  of  the  instni- 
ment  should  l>e  used  to  complete  it.  It  is  obvious  that  the  tip  is  more 
liable  to  perforate  the  luucoperichondrium  tlian  is  the  long,  dull  edge 
of  the  elevator.  The  |)crichondriiim  and  pcriasteum  may  be  rea<iily 
stripped  from  tlie  underlying  frau^ework  of  the  septum,  while  they  are 
dissected  from  it  with  difficulty  and  hazarvl.  Tlus  is  a  fact  that  should 
he.  imderstood,  for  if  it  is  not  understotxl,  operators  will  tear  the  mem- 
brane in  endeavoring  to  elevate  it  with  the  tip  of  the  instrument. 


ElevmCicHi  of  the  muoo|>n1chDn4riura  by 
BMk's  m«thnd. 


Tbv  inuiiop«richondna  b«nc  el«v«t«d  od  both  eidm  at  lh»  Mplum  over  the  mnm.  of  ihc  nbstnio- 
llvc  ilpN-toUoa,  tlie  i»rtil«Jt«  '•  removMl  with  tha  Kwiv«l  knife.  The  ti&Mi  or  iminc*  of  the  knife 
«■«  iilaetd  udride  the  oartilftge  aitil  between  the  miimperirhondritt  (a  Foster  Mptunt  epeculun 
(Fig.  7k)  beins  uaett  to  eepBrnte  the  mucopenthoadria  if  deaired).  The  nrivsl  knife  vamy  be 
enitiMtwl  it  eiiht*r  the  inferior  or  the  suiMirior  uipect  of  the  eartiloce,  aeeofxlias  to  the  prefe 
of  the  openlor.  The  Diilerior  (lortioo  of  the  cftrtilnffn  t»  wnneliniee  Gbroiu,  jkod  the  jnciBion 
abouJd  then  be  started  with  n  knife  or  aciMon.  If  the  ewi\-el  knife  ii  enjnund  in  the  itLfeiior  por 
Uoa  of  the  cATtilnce.  lu  tUowti  in  lhi«  iUtiatrmtion.  (t  ahouUl  \>«  piwh^l  nions  the  en«te  of  the 
qiliw  iuuaIU  aitd  votner  to  the  junction  of  the  perp«ndicul&r  pinte  of  the  ethiooid  waA  the  vomer. 
The  knife  ehould  tlien  be  dnkvn  forward  and  upward  aloiiR  the  antern-inferior  border  of  the 
[(erpoidicular  plate  of  lb«  ethmoid,  and  thence  downward  and  forwiird  to  the  nipehur  end  of 
the  InciMon  in  the  cartihwe.  lie  cartiUce  of  the  eeptiun  \»  Ihu*  completely  encircled  and  rrady 
U>  l>e  rrtmived.  The  ailvantace*  of  thin  method  af  remnvinc  the  oartilace  are  the  eiictilieity  of 
the  )>rn4:ediire.  the  short  lime  conMuned.  and  the  preservation  of  the  epeeiffleo  for  iaipenlJuo. 

Flo.  «8 


The  cartilage  havlflc  been  oxciaed  eubrournuHly  with  theawi^'el  knife.  U  removed  from  the 
niiicufteriiliondrial  |k>ul-I)  with  drcMini  forccfte. 
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ated  cartiliig*"  to  theroiimve  shIc,  lluis  mmlcringit  stniight.  arnl  llifii  to 
prtKfeJ  will)  ;i  lilunt,  lu-avvclcvalor.  I  have  al»o  taken  advantage  of  tlii' 
rt'-silience  of  the  tip  of  ibo  nose,  iK'iuIing  it  to  one  siiir  until  the  elevator 
WHS  imnillel  with  llio  surface  of  the  cartila^a-  posterior  to  llu-  vn'st  of  the 
ileviatioii.  Bv  tiiking  a<lvaiiiage  of  the  flexihility  of  the  lartilage  aii<i 
even  of  the  same  quality  in  the  per|K'ndicular  phite  of  the  ethmoid  I 
have  l)een  ahle  to  elevate  the  imieoperielioiidrium  with  ease  when  it 
appeared  to  lie  a  (HfKcnlt  prtK-ediire. 

Sc  lileieh's  sohilion  may  l)o  injotted  prior  to  niukiiig  the  Killiaii  incisiou, 
tliLi.s  facilitating  the  clevrttion. 


t-ia.  06 
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Tit^  ain\i'^i'»  iiielltoii  uf  n'liriPviuB  tlii-  liilgr  uf  \Kiite  in  thn  ^ulMiiui^iitv  rotrcliori  of  LIip  la^Jttiiii. 
a.  tliF  9C|)tujJi  furcfiiM  irnLNi>ina  Hie  ncltfi*,  tlift  litniltM  Imitft  pxlfmnl  In  ttui  tniimujt  tTtfinlimnM. 
The  forc^iM  Is  rotnifij  on  ii«  tnnitiniilinal  axin  «a  in  The  Aai'Ii  iifiornrion,  ihua  (nu^tiirinff  iIm> 
Vomer  from  iln  lowt^  Htlauliniciit.  Dunnn  itiv  frtictuniiK  iircci^Aa  Hie  muooperiu«l«uiii  Iwlnw  tbe 
riilm  ttecomca  ilfitarlmJ  fnim  tlir  txmp  b.  the  una.  <■{  nirlilnitR  luir)  |>rrp(tatli('iilit[-  |tlnt«  nf  th« 
elhmnid  previiinly  removed,  Ttn"  mncoiw  in*inlir9i>e  in  iImiwh  removul.  though  tfu»  U  nm 
af^tu&lly  (InDP  ia  llie  apfmtlan.  HtttiiiK  frui-lurvJ  ttie  riilxe  (vuiner)  frum  iLo  mttacbuieul  nI  lb 
fiuor  vf  the  none  drmniaK  forcnpn  nr«i  int riHiured  iiiUi  llii-  rtLUii(i|M>nch<imlri.tl  p<iw!h.  i.  e.,  b«t»i 
■he  plpvateii  membmnm.  the  bnny  TJiljcf  reJMd  •nd  rvmiived  tbrmicn  tbe  Anterior  KiUiao 
HnKk  Inciedon.  A  little  senile  manipulntioa  may  be  rnnwiwir  lo  oompiclely  detach  llw  I 
ThU  mcthoiS  IH  only  wJapCed  tu  udult^  io  whom  fMutiflaftticni  U  Knmpleir.  An  (Lb  cartilacv  i 
buiie  between  tbe  %-onier  and  cmaUl  plate  Is  rcmovKl  tbe  rmmure  ni  xht  vomer  docs  not  tnu>«nh 
■boclt  to  the  brKla. 


Only  wJien  these  facts  are  fully  rontprehended  and  ol>served  will  the 
submucous  operation  1«  performe<l  with  ease  and  success. 

The  aiithitr'.s  swivel  knife  Ls  made  in  two  parLs — the  handle  and 
the  prongs,  and  the  swivel  blade.  It  Ls  only  used  to  remove  the 
rurtilaginoits  portion  of  the  septum,  which  it  does  in  one  piece.  The 
illustrations  show  the  two  widths  of  the  swivel  knife  (Fig.  60).  The 
wider  one  is  for  extreme  deviations  of  the  septal  cartilage,  and  for  the 
removal  of  part  ot  all  of  the  inferior  turbinated  brwiy.  Tlie  swivel 
knife  is  swung  on  pivots  between  the  prong  tips,  Iwtwcen  which  it  freely 
swings  in  a  complete  circle.  Tlie  direction  of  the  cutting  edge  (concave 
edge)  is  controlled  by  the  resistance  of  the  cartilage  through  which  it  passes. 
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In  the  subiniicoiLs  operation  tlic  rartilngp  is  renioverl  en  mrune,  one  minute 
rarely  \mn^  rpqiiirerl  for  this  purpose.  'I'hc  operation  is  tlius  shortened, 
the  numlxT  uf  instrunieutiittoiis  cunsiderablv  tlimintslied,  and  the  spcci- 
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TW  noaiTVal  of  the  lliickeniNl  oiest  uf  tlio  vbuivr  wilb  lli«  uullK't'>  V-oliuiml  lougv.  Th« 
vatf  •limilil  he  tati|>«t)  with  m  hikIIpI.  uiil  whfn  wfU  cnftitfti-tl,  i>ryiiiK  [iiovpiurtitn  will  aptiaier 
(Im  IpjOic.  Til*  wlii'lr  ■<  tlitr  lliii*k*iini  '<r  drviatr^l  vtrrt  may  W'  lliila  mtujvrd  in  mw  or  mont 
liiaew.  U  ihv  iiiuruiMrnukteum  ia  kdhi^ivul  tu  llk«  s  oiiiitr  britmlh  t)ie  dvviuliul  vTV*t.  it  will  m>pb- 
tfttc  «■  tiM  Uin^  •|iUnt«ni  frooi  im  kEiaclimeitt  In  lb#i  intenmixklliiry  tKirif.  Slmuld  soBie  por- 
tjaim  of  ibr  d«viAtctl  bt)[w  rciukin  nflet  tliv  u»e  >if  the  tcnutir.  tliry  mm'  be  r«tuuv*<i  with  bacto 

r  tri«.  7a). 
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nfa  ahtrw*  (he  piiiiRipl*  uarlBriyinc  th*  um  of  th»  wmixliarp  mid  duiJ  rl<>ii-&i fin  in  the  iiibru- 
■aanna  wUmi  (rf  iho  wpnun.  Th«  6nl  Score  ahown  the  tMMiiiiJutn>  flwator  with  its  Mtxe 
pAm  tlie  roocorcrirhoftdriam  (a  6).  It  ii  ohviouN  t)ia(  »  (■■«>  iiiov*^  wmiM  rut  Ihmujrh  lli»  pen- 
riuin  anil  Uiiwr  u  ptrrftiration.  Ttip  <Thi«f  un«>  n(  ih?  Alinrp  unci  wminhiirp  Hovnti't  ahoultl 
I  Unutr<l  111  MAiiltic  tlio  i-k>\-Bli<io  «t  the  'iricinnJ  piurit  uf  indniun  miil  at  piiint«  whnrv  ttirn* 
I  JiillimnMitMrT  xllwiniMi.  11j«  bpcund  fliure  vbiiwii  ilie  iliill  H*var«r  liftinA  iIm*  min^rirxM-iohiqi- 
I  afiwil  iif  ii»  tip  'ir  dull  rfigp.  \n  ih«  niuro(tf>n>h'indHuin  anil  miK-'ttwriiHiPiuii  i>r  Um 
I  unlinattly  «trfp  n«dilv.  they  may  be  elevated  miiiUlv  aaU  mfely  with  ihn  hlunt  elevator 
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Th«  aulhor'*  •wi\-«I  urliliiKe  Imife. 


IE  SUBMUCOUS  RESECTION  OF  THE  SEPTUM 

Ajiv  openitur  with  Imt  u  moderate  ex[)ericrice  with  t\w.  sulK-utJtnoims 
resection  of  the  septum  knows  that  it  is  next  to  impossible  to  tear  the 
mucous  membrane  with  the  swivel  knife  if  tlie  nTUcopcrichondrium  is 
previously  clcvatol  over  the  entire  operative  6el<l. 

One  writer  makes  the  elaim  that  the  swivtl  knife  is  not  an  exact  inslrii- 
inent — is  not  under  the  exact  trontrol  of  the  operator.  This  is  a 
mistaken  idea  and  is  not  biised  upon  personal  experieivee,  hut  is  a  theo- 
retical deduction.     As  a  matter  of  fact  it  is  one  of  the  most  exact  and 
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HurtJ'N  Iniim)  wptum  f»rcep». 
Fi.i.  77 


AUen'a  OMol  ■peculun. 
Fio.  78 
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B«ol(*«  opOTkUve  Du«l  siMKulum. 


CMICAQO. 


Balk-iisrr-FiMlcr  Kptum  ii|>cau]um. 


fHsily  controlled  in.struments  used  in  this  operation.     It  cuts  cartilage 

Lwith  but  slight  resistance,  antl  may  l>e  directed  with  the  grtmtest  pre- 

PciiOon  so  as  to  encircle  the  amount  of  curtilage  it  is  nect;ssary  to  remove. 

Il  i."*  stated  in  the  fourth  edition  of  Kyle's  Text'hnuk  (tn  the  Dweajxa 

uf  thr  X(m-  ami  TImtat  that  the  swivel  knife  was  first  suggested  by  Dr. 

-N.  H.  Pierce  and  introducetl  by  Dr.  \V.  L.  Uallcnger.      Fhis  is  erro- 

ncou.'i  fwitlumt  intention  to  misstate),  a**  neither  Dr.  Pierce  nor  anyone 

cUe  suggested  the  idea  of  the  swivel  knife  t"  me.     The  idea  occurred  to 
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mc  when  I  first  saw  Killiatrs  j^cptiim  knife  or  spokcsliavc,  whu-Ii  lias  a 
fixed  hla<ie  between  the  prongs  of  ihe  instrumeut.  Tiie  tbnuglil 
occurred  to  me  then  that  if  the  blade  were  pivoted  at  its  edge  to  allow 
it  to  swing  U'tweeii  the  tines  or  prongs  of  the  instriiinrni,  it  could  lie 
made  to  encircle  the  cartilage  <ind  remove  it  ni  mas.te.     I  immediately 

hail  tlu!  insfrunient  made  l>y  ^fr.  Kratz- 
miiller,  of  K.  A.  Hardy  &  Co.,  and  it  luts 
since  then  lieeii  kindly  received  by  rhinol- 
ogists  ii!  every  coimtry  where  rhinology 
is  practised. 

Author's  differ  as  to  the  re-formation 
of  the  cartilage  of  the  .septum  after  its  re- 
moval. According  (o  J.  C.  Beck  (Figs. 
SO  and  SI),  no  cartilage  cells  were  fomid 
in  the  tissues  after  a  lapse  of  two  and  one-hnlf  years.  The  n'lnoved 
cartilage  was  replaced  by  dense  fibrous  ti.ssue.  Freer,  on  the  other 
hand,  claims  that  the  cartilage  re-forms,  especially  in  the  younger  sub- 
jects. 

Fi!i.  m 


Simpvun's  tuu»l  Rtionse  splint 


Swtion  «f  )>riiniiu  Iwii  mil]  nne-liiUf  yenra  nfler  k  mhoitM-uus  rt««cli<>n  i4  bi>t>«  »■)<!  I'RniUffl 
•hum  BO  rrccncnitioii  of  ritlK-r  hone  ur  carlilace,  hui  %»  tr\i\iu'ni  by  a  dsiue  fibroua  lii»iM9.  Age 
rnrly-MiVCiii  yenrp,      (tip^cicnm  hiodly  bmiinl  by  Pr.  J.  C.  BvckJ 

After-treatment. — After  all  of  the  obstructive  cartiluginous  and  Immu* 
frame  of  the  st*jitum  lias  Iteen  removed,  a  Simpson  sponge  tent  (,Fig.  79) 
should  be  introduced  into  each  nasal  chamber  to  force  the  mucous  mem- 
branes together.  A  few  drops  of  sterile  water  should  be  instilled  into 
the  ends  of  the  tents  to  cause  ihein  (<»  swell  and  compress  the  septum. 
Gauze  impregiuiled  with  subultrate  of  bisnuith  powder  may  U*  used 
instead  of  the  tents,  or  n  (hiti  rubU'r  fuiger-stall  miiy  Iw  placed  in  each 
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luisal  cliamljer  and   j)aL-ked  with  g;ui»e  (Ca^wlljerry).     The  Sini|>tioii 

LSponge-tents  should   be   removed   in   from    twenty-four   to   forty-eiglit 

lliours  after  tlie  oj)eratioii.     Tiioy  miiy  Ik*  n'inoved  layer  by  hi\-cr  and  a 

Ithin  lamina  left  over  the  line  of  itn-isinn  for  a  day  longer.     If  the  miH'tms 

membrane  along  the  line  of  incision  is  not  torn,  healing  should   lake 

place  by  first  intention.     If  the  mucoporiehondrium  is  torn  or  otherwise 

desiroyed  at  any  point,  healing  will  occur  by  gninnlation  and  will  require 

fnmi  five  to  fourteen  clays.  areunJin^  to  the  area  of  mucous  ineinbrHiie 

dentroyed.     Th  s  con.stitutes  the  chief  objection  to  the  extensive  Freer 

incision.     The  flap  is  larj^c  and  retracts  and  leuw-s  a  large  surface  to 

heal  by  granutatiun. 
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Saif«e  u  Fie  80,  only  U^cf  power. 

General  Remarks. — ^The  A.'w-h,  Watson,  and  Glca-son  spokeshave,  the 
ftwiiig  openilioii  of  Boswnrth,  and  the  submucous  resection  of  the  septum 

rmay  W  followed  by  jx'rforalioii  of  the  septum.  Tlie  Asch  and  (ileiison 
spokeshave,  the  Moure  and  the  submucous  resection  o|>erations  are  more 
liahle  to  ihU  accident  than  the  sawing  operation,  the  Sluder,  Hoc,  and 
WiiLson  o[»cration.s.  The  suhmucoiw  resection  of  the  septum,  if  carefully 
carricil  out.  Is  no  more  liable  to  |)crforatc  than  either  of  the  other  o|M'ru- 
ttoivt.  i  am  partial  to  this  o(K'ralion,  because  by  it  any  type  of  devia- 
tion of  any  portion  of  the  septum  may  be  removed,  whereas,  the  other 

Liuelbods  of  o|X'nitin;i  art*  only  ap]>U**able  to  certain  tyjies  of  delations. 

'In  view  of  tile  difhcultics  encounfcrcd  in  the  j>erformam-e  <»f  tlie  sub- 
(nucmL^  resection  of  the  septum,  the  avenijje  ojierator  shoul<]  carefully 
cocisUJer  liic  .nimpler  methcxls  of  correcting  the  obstnietive  deviution 
brfotc  resorting  to  the  subiimcous  resection  o|)eration.  The  submneou.s 
mectiod  of  the  »eptum  is  a  major  operation,  and  shouh!  be  reserved  for 
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those  cases  which  cannot  be  corrected  by  the  simpler  operations. 
Unfortunately,  a  majority  of  tlie  cases  requiring  the  removal  of  septal 
cle\iat)ons  cannot  be  adequately  corrected  by  any  operation  other  than 
the  submucous  resection.  It  is  often  better  to  correct  the  deviation  in  the 
region  of  the  mitidie  turbhiated  body,  even  at  tlie  risk  of  leaving  a  [»er- 
manent  jierforation  of  the  septiitn,  than  it  is  to  do  a  simpler  operation 
wliich  but  partially  ovcreomes  tlie  obstructive  lesion.  If  further  expe- 
rlent'e  detnunstrates  the  wisdom  of  removing  the  middle  turbinal  and  the 
etlimoidftl  cells  rather  than  the  high  deviations  of  the  septum,  tlie  indica- 
tions for  the  submucous  resection  of  the  septum  will  be  greatly  modified. 
In  view  of  the  difficult  technique  and  of  the  possible  complications 
attending  the  submucous  resection  of  the  upper  portion  of  the  septum, 
I  am  still  endeavoring  to  find  a  mettioil  of  procedure  attended  by  less 
technical  difTicuUies  and  fewer  complications  and  sequels.  Notwith- 
standing this  fact,  I  am  of  the  opinion  tiiat,  as  we  now  understand 
nasal  and  sinus  diseases,  the  submucous  resection  of  the  septum  should 
he  the  operation  of  choice  in  a  majority  of  the  cases  of  obstructive 
deviations  of  the  septum. 


PERFORATION  OP  THE  SEPTUM. 

Etiology. — The  causes  of  perforation  of  the  septum  may  be  divided 
into  (a)  congenital,  (h)  chronic  granuloma,  (r)  traumatic,  (d)  acute 
infection,  and  (e)  atrophic  or  perforating  ulcer. 

(a)  Congenital  perforation  is  extremely  rare,  Zuckerkandl  having 
reported  a  few  cases. 

(b)  Chronic  granulomata,  as  syphilis,  tubercle,  and  lupus,  are  respon- 
sible for  a  considerable  percentage  of  the  cases,  some  authors  attributing 
as  higli  as  50  to  fiO  fxr  rent,  to  syphilis  alone.  In  my  experience  tlie 
[KTcenlage  due  to  syphilis  is  much  less  than  this;  syphilis  is  not,  however, 
as  common  in  this  as  in  snnie  other  countries.  S\'phili(ic  perforations 
almost  always  include  the  bony  portion  of  the  septum,  whereas,  tubercle 
and  lupus  are  limited  to  the  oartilaginotis  portion.  The  tuberculous 
and  lupous  origin  of  the  perFoiHling  uk-er  may  l>e  iletennined  by  finding 
the  tuben-lc  bacilli,  or  lul>ercul()us  histological  changes  in  t5ie  tissues. 
A  slow  but  a  reliable  metliod  of  demonstrating  the  tuberculous  process 
is  to  inject  a  guinea  pig  with  some  of  the  tissue  from  the  ulcer.  Six  weeks 
later  hold  a  postmortem  on  the  pig  and  note  the  presence  or  absence  of 
a  tulierculous  process. 

(c)  Tmtmmtic  perforations  may  include  any  portion  of  the  septum, 
as  they  are  usually  due  to  .surgical  procedures,  though  they  may  be  due 
to  accidental  violence  and  to  picking  the  nose  with  the  finger  nail. 

(d)  Acute  infectious  diseases,  as  diphtheria,  scarlet  fever,  typhoid 
fever,  phlegmonous  abscess,  etc.,  may  result  in  ]jerforations. 

(f)  Atrophic  or  jjerforating  ulcer  of  the  septum  is  probably  tlie  most 
common  type  of  perforation.  Several  conditions  contribute  to  the 
etiology  of  this  type  of  perforating  ulcer.     /Vn  anterior  spur  or  deviation 
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of  die  cartilaginous  portion  of  the  septum  is  usually  present,  and  on 
account  of  its  projection  into  the  field  of  the  iiispimtory  current  of  air, 
it  is  subjected  to  constant  mcclianical  irritation  and  to  the  desiccation 
of  the  secretions  which  constantly  accumulate  upon  it.  The  ciliated 
columnar  epithelium  undergoes  retrograile  clianges  to  a  less  specialized 
tyw  of  epithelium  (pavement  epitlicliuin).  ITie  dust  and  other  foreign 
stiOAtances  in  the  air  also  irritate  the  cpiUieliuni  and  mucous  membrane. 


Fio.  82 


(iMnilac*  (e)  tinnc  r«taovMl  wiU)  the  ■uthor'a  atnglt-tiiied  nrivd  knife  ia  GoJdstvin'a 
plaatio  wplum  (^mnuiiw. 

The  crusts  thus  formed  in  this  area  become  adherent,  and  are  forcibly 
blown  or  picked  off  with  the  finger  nail,  the  epithelium  coming  away 
with  them.  Hemorrhagic  deposits  in  the  mucous  membrane  occur,  and 
epistaxis  ts  of  frequent  octrurrenee.  Tlie  retrograde  process  continues 
until  the  entire  thickness  of  the  septum  is  destroye<l.  Infection  plays 
A  part  in  tlie  foregoing  process. 

Symptoms. — ITie  sjinptoms  of  perforation  of  the  septum  van-  with 
the  size,  cause,  and  location  of  die  jjcrforation.  A  small  anterior  per- 
fomtion  sometimes  gives  rise  to  a  musical  whistling  sound,  whereas  a 
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Tbe  sutbor't  ntuco«a  nriwl  knife. 

large  one  does  not.  If  the  perforation  is  associated  with  a  prominent 
l«3ny  spur,  there  may  be  a  sense  of  stuffiness  in  the  nose.  Crusts,  if  of 
hirgr  size,  may  cause  the  feeling  of  a  foreign  bo<ly  in  the  nose,  and,  if 
forcibly  blown  or  picked  off,  may  give  ri.se  to  nasal  hemorrhage.  Ke- 
ppal<*d  rpisUiXLs  .should  arouse  suspicion  of  a  perforating  ulcer,  S)'])hil- 
ilir  ulceration  is  usually  accompanied  by  lui  offensive  necrotic  odor. 
Many  coacs  will  progress  to  complete  [>erforation  witliout  tlie  patient's 
knowledge  of  the  fact. 


Schema  of  Haxleimt^'e  pljtstiu  oiwraUon  for  iho  oloeur*  o(  iierforatlnns  ot  th^  i»ptuin.  afr, 
[nciwon  In  froat  <4  the  [wrfontlion;  re,  tbe  inciMun  p'MU-rior  lo  ths  s>erfonitioa  oa  the  apftoriu) 
«iile  ul  llw  M>|>tum;  cc,  Uut  freaheDed  ikIcmi  of  the  jtorfonUion. 
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local  cleansing  and  anti.septic  washes  and  ointinonLs,  or,  if  due  tosj-philis, 
l>y  thp  ndniinislmti4>ii  of  the  pro|»cr  remedies  for  this  disrasc.  When 
thcr  pcrforatinn  is  roinjvlete.  little  <*an  lie  done  except  in  a  surgical  way. 
I-arge  perforations  ore  not,  however,  aiiienahle  to  surpical  closure. 
Small  ones  may  often  Ik'  closed  by  projwr  plimtic  surgical  procedures. 

Goldstein's  PUstic  Flap  Operation. — Dr.  M.  A.  Goldstein  has  suggested 
and  successfully  used  a  phistic  flap  of  mucous  niembrane  turne<l  into 
th*'  op«'ning  and  inserted  and  sutured  l)etwcen  the  elevated  membranes 
of  the  two  sides  of  the  septum. 
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•ctitum. 


Untall  oT  Ms.  SU.      a.  tlip  littiutled  carlilsjtv 
after  iU«  pUutic  (lap  u  HUtuivtl  I//). 


Trrknufue. — (o)  Cocaine  anesthesia. 

{b)  The  rim  or  edge  of  the  perforation  is  freshened  by  paring  off  the 
^Uiclium  and  mucous  membrane. 

(c)  n»e  muco|>ericliondriura  is  then  clcviited  for  a  distance  of  one- 
half  inch  around  the  edge  of  the  perforation. 

(rf)  A  ring  of  cartilage  Ls  then  resected  for  oncH-iglith  to  one-fourth 
imii  from  tl»e  edge  of  the  |)erforation,  the  author's  single-tined  swivel 
knife  Ijeing  used  for  the  purpose  (Fig.  S2). 

(r)  A  mucous  membmne  flap,  the  area  of  which  is  considerably  liirger 
iKui  Uie  j»rfonilion,  is  then  dis.scctcd  from  tlje  ii]t>st  conveuient  surface 
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of  the  septum  and  turned  into  liie  perforation  and  tucked  between  the 
elevated  membranes  around  the  i>erforation.  I  have  devised  a  traihng 
swivel  knife  (Fig.  83)  for  outlining  this  flap,  ''llie  metliod  of  using  it  is 
is  shown  in  Fig.  HA. 

(f)  When  the  pcdieled  flap  is  in  position  (Fig.  85)  three  or  four  stitclies 
hold  it  in  position.  One  surface  is  covere<i  by  epitheHum,  while  the 
other  is  left  to  heal  by  granulation  from  the  edges  of  the  closed  perfora- 
tion. 

Hasletine's  Plastic  Operation. — Tins  operation  is  also  only  suited  to 
small  perforations.  It  is  simpler  than  the  pedicled  fiap  operation,  and 
appears  to  be  a  nioi-e  satisfactory  procedure. 

Technique. — (a)  Cocaine  anesthesia. 

(6)  Freshen  the  edges  of  the  perforation  and  elevate  the  mueoperi- 
chondrium,  na  in  the  submucous  resection  operation. 

(c)  Make  a  long  cuned  incision  (Fig.  SG  6  ft)  through  the  mucoperi- 
chondrium  one-fourth  to  one-half  inch  anterior  to  the  perforation,  as 
shown  in  F'ig.  S6. 

{d)  Make  a  long  cun'ed  [ncision  (ee)  through  the  mucopericbondrium 
of  the  opposite  side  of  the  septum,  one-fourth  to  one-half  inch  posterior 
to  the  perforation. 

(e)  Suture  the  anterior  flap  to  the  freshened  pasterior  etlge  of  the  mu- 
rnus  nienibraiie  of  tlu'  jMrforation  (Fig.  SS),  and  the  posterior  flap  on 
tlie  opposite  side  of  the  septum  to  the  freshened  anterior  edge  of  the 
membrane  of  the  perforation,  as  showTi  in  Fig.  87.  The  areas  a  and  a 
heal  by  granulation. 

(/)  Keiuove  the  sutures  in  twenty-four  to  thirty-six  hours.  By  this 
procetlure  the  |>erfonition  is  covered  by  two  mucous  membranes,  and, 
thr  lines  nf  suture  not  being  apposite,  clasure  of  the  perforation  follows. 


CHAPTER    VI. 

THK  ETIOLOGY  OF  INFLAMMAIXJHY  DISEASES  OF  THE  NOSE 
AND  ACCESSORY  SINUSES. 

INFLAMMATION. 


Bkfore  discussing  die  causes  of  inflammatinn,  it  will  be  well  to  define 
inflanimntioD. 

Acute  Inflammation. — Acute  inflammation  is  a  tlireefold  reaction 
excited  by  the  presence  of  certain  noxa,  or  irritant  material,  in  tlie  tissues. 
Ilie  noxa  or  irritant  is  usually  a  patliogenic  niirrourganl^'ni  an<I  its 
toxin,  or  it  may  be  of  cliemical  or  traimiatio  origin.  When  of  chemical 
or  traumatic  origin  the  irritant  primarily  consists  of  the  dead  or  broken- 
dovm  cells  of  the  tissues. 

r>md  or  broken-down  cells,  when  present  in  the  tissues  in  excess,  be- 
ct)me  foreign  bodies,  and,  as  such,  a  reaction  of  the  living  cells  is  excited 
for  the  purpose  of  eliminating  them  from  the  body.  Furthermore,  the 
dead  celb  in  ilie  prot.*e8s  of  disintegration  give  off  a  ferment  or  chemical 
sutistance  which  also  excites  a  reju-tJon.  the  purpose  of  which  is  to  free 
the  tissues  of  its  presence.     Ilie  reaction  thus  far  excited  is  directly 

I  traceable  to  the  presence  of  dead  and  disintegrating  tis-sne  cells.  Or- 
dinarily, after  a  short  time,  a  secondary  irritant  gains  entrance  to  the 
injured  tissues  and  becomes  the  more  important  factor  in  the  reactionary 
pnicess.     That  is,  pathogenic  bacteria  infect  the  impaired  tissues  so 

^that  in  nearly  every  acute  intlaummlory  process,  whether  it  is  due  to 
priniar)'  infection  or  to  chemical  or  mechanical  tmuma,  pathogenic 
microorganisms  must  be  regarded  as  the  paramount  exciting  or  noxious 

I  a^^t  musing  the  reaction  of  inflauunation. 

TTie  reaction  of  inHnmmation  is,  tfierefore,  an  increased  physiological 
activity  of  tlie  living  tissues  of  the  body  for  the  purpase  of  dispasing  of  a 
noxious  or  irritant   substance  or  organism  that  has  invaded    them  in 
fxccsa  of  the  normal  quantities. 
The  reaction  of  acute  inflammation  is  a  threefold  process,  namely: 

1.  Increasetl  hyperemia. 

2.  Increased  nutrition   (increased  resistance). 

3.  Increased  leukocytosis. 
1-  Increased    hyperemia  is  a  constant  and   important  reaction,  as 

thriHjgh  it  die  cells  arc  provided  with  Ihe  extra  nutrition  tJicy  need  unilcr 
I'conditions  of  stress.  The  increased  blood  supply  also  stimulates  and 
facilitates  tlie  increased  migration  of  leukocytes,  and  it  flushes  the 
poUoned  area  and  dilutes  the  noxious  substance,  and  thus  reduces  the 
nilcnsitv  of  the  irritation.    The  hyperemia  Is  nearly  alwavs  lassive  in 
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type.  It  hiis  l>een  demonstmtod  that  passive  bypcremlii  Ls  tiiore  potent 
in  overcoming  bacterial  tiTitatloii  tliaii  active  hyperemia,  though  active 
hyperemia,  when  well  established,  is  also  very  eflicieut. 

2.  Inci-easeJ  nutrition  of  tlie  tissues  is  pmmoted  by  die  h)'peremia 
for  obvious  reasons.  Tliey  are  under  stress  because  of  the  presence  of 
noxious  substanoes,  and  nee<]  extra  nutritional  facilities.  Tlieir  vital 
force,  or  pesistancc,  is  not  equal  to  the  emergency  placed  upon  theiu, 
and  upon  tlieir  resistance  dei>e[i<ls  the  issue  of  the  warfare.  Tlieir  means 
of  defence  may  Ix*  characterized  as  twofold,  namely:  (a)  Their  ability 
to  envelop  and  digest  microorganisms,  and  [h)  tlieir  ability  to  produce 
and  emit  a  biochemical  substance  or  ferment,  tlie  purpose  of  which  is 
to  weaken  or  destroy  their  foe.  'ITiis  all  requires  increased  nutrition 
(blood),  which  begets  increased  powers  of  resistance. 

If  the  nutrition  is  not  ade<|uate  for  these  purposes,  the  microoi^anisntw 
and  tlieir  toxin,  or  biochemical  irritant,  may  cau.se  destructive  and  what 
we  are  accustomed  to  call  pathological  changes  in  the  tissues. 

3.  Increase*!  leukocyttjsis  is  also  an  important  reaction  of  iiiHainma- 
tion.  While  the  function  and  modes  of  activity  of  the  leukocytes  is  not 
fully  understood,  it  has  been  fairly  well  demonstrated  that  the  poly- 
morphonuclear leukocytes  envelop  and  destroy  bacteria,  while  the 
lymphocytes  envelop  and  destn^y  broketi-ilown  cells.  Otlier  cells,  as  the 
tibroblasts,  also  ])articipate  in  the.se  functions  under  certain  contlitions. 
I  have  not  time  to  enter  int(»  a  iliscussion  of  all  the  processes  included  in 
the  reaction  of  inflummation,  and  only  desire  briefly  to  suggest  the  more 
important  and  wcll-knomi  processes  in  order  to  prepare  our  minds  for 
a  clearer  understanding  of  the  etiologj'  of  tlie  inflammatory  diseases  of 
the  nose  and  accessory  sinuses. 

Quality  of  Reaction. — Parenthetically,  1  wish  to  add  one  additional 
statement  concerning  die  adequacy  of  the  reaction  of  inflammation. 
Acconling  to  Adaini  the  reaction  of  inflammation  may  be  of  three  types: 

1.  Adequate  reaction. 

2.  InHdeijuafe  reaction. 

3.  Excessive  reaction. 
The  reaction  is  usually  inadequate.     That  is,  the  increased  h\-percmia, 

cell  nutrition,  and  migration  of  leukocytes  is  insufficient  to  dispose  of 
the  pathogenic  microorganisms  before  they  have  caused  considerable 
damage  to  the  tissues.  It  follows,  dierefore,  that  in  die  treatment  of 
inflammatory  diseiLses  the  reaction  of  inflammation  should  l)e  promoted 
ratlier  than  diminished.  By  so  aiding  the  ilefensivc  i\m\  offensive 
activities  of  Ihe  tissues,  the  bacteria,  their  toxins,  and  the  broken-down 
tissue  cells  may  be  speedily  removed  and  a  cure  eflfcctcd. 

Inflammation  Affecting  Mucous  Snrtaces. — Adami  says:  "The  main 
distinguishing  feature  of  the  mucous  surface  is  the  presence  there  of  a 
layer  of  mucoas  cells  of  a  glandular  type,  cafjable,  when  stimulated, 
of  forming  and  discharging  relatively  large  amounts  of  mucui.  'Hie 
hypePRinia,  the  exudation  of  serum,  die  migration  of  leuk<»eytes,  all  these 
occur  in  the  submucous  layer  just  as  in  the  subserous  layers.  Tlie  changes 
in  the  reat^tion  are  due  .solely  to  the  interposition  of  this  layer  of  mucous 
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cells.  There  U,  in  Uic  first  place,  a  more  definite  basement  substanoe 
interposing  a  certain  amount  of  resistance  to  surface  exudation.  ITie 
Uver  of  mucous  cells  is  more  cuinplicatetl,  and  altliougli  the  fully  devel- 
oped celb  may  be  discharged,  they  are  apt  to  remain  relatively  undif- 
ferentiated 'motlier  cells'  at  the  base;  or  otherwise  tlie  same  intensity 
of  irritation  docs  not  lead  to  a.s  extensive  a  denudation.  An<l,  thirdly, 
by  the  combined  action,  it  may  be,  of  the  iiritant  and  of  the  hyperemia, 
the  fully  formed  mucous  cells  are  stimulated  to  produce  increased  amounts 
of  mucin,  so  that  an  inflammation  of  moderate  grade  is  characterized 
by  an  abundant  amount  of  mucinous  discUai^  rather  tlian  of  fibrinous 
deposit. 

*'We  s|»eak  of  such  a  moderate  case,  with  exudation  of  serum  con- 
taining abundant  mucin,  cast-off  mucous  celLi,  and  relatively  few  leuko- 
cytes, as  a  'catarrhal  inflummation;'  if  there  be  sufficipnt  leukocytes  ex- 
truded the  character  is  altered  to  that  ofa' mucopurulent  intiammation;'  if 
more  severe,  with  complete  destruction  of  tlie  mucous  membrane  proper, 
then,  as  in  serous  surfaces,  there  is  the  same  tendency  for  the  leukocytic 
exudation  to  favor  a  deposit  of  fibrin  upon  tlie  surface,  and  theu  we  obtain 
a  'membranous  infiauimation.' 

"Despite  the  fact  familiar  to  all  that  diphtheria  is  a  disease  -set  up  by  a 
5pe<'ific  bacillus,  and  the  equally  well-known  fact  that  a  like  membranous 
uiflantmation  may  lie  induce*!  by  several  forms  of  mi<TolK's,  we  still 
commonly  speak  of  such  a  membrane  as  being  diphtheritic.  It  would 
be  better  to  confine  this  term  purely  to  cases  in  which  we  know  that  the 
Bacillus  diphdieria  is  tlie  causative  factor;  failing  tliLs,  we  may  accept 
the  term  diphtheritic  as  covering  all  such  membranous  iuflaummtion, 
and  employ  the  temi  diphtherial  for  such  eases  as  are  of  pure  diphtherial 
origin. 

"  Further,  if  there  be  yet  more  severe  destruction  of  the  surface  cells, 
thU  may  go  on  to  ulceration.  Where  we  have  pyogenic  organisms 
|»rescnt,  there  is  a  dissolution  and  breaking  down  of  any  fibrin  that  is 
formed  and  consequent  absence  of  a  membrane.  In  sucli  cases  lliere  is  a 
distinct  tendency  for  the  process  to  extend  in  tlio  submucosa  beneath 
tlic  still  intact  mucous  membnine,  the  part  iHTtmiitig  inliUrate<]  with  pus. 
TTiis  fonn  is  spoken  of  as  'phlegmonous    inflammation.'" 

Chronic  Inflammation. — The  reaction  of  chronic  inflammation  con- 
aoiits  of  the  following  phenomena: 

(a)  Sligtitly  increased  hyperemia. 

(b)  Slightly  increased  cell  nutrition. 

(c)  Slightly  increased  migration  of  leukocj'tcs. 

It  19  needless  to  add  that  tlie  reaction  Is  inadequate  to  remove  the  noxa 
or  im'tant,  which,  according  to  paUiologUts.  h  usually  bacteria  of  li>w 
Tirulence- 

A  product  of  chronic  inflammation  that  Is  alwaj's  present  w  the  pro- 
liferation of  fixwl  crlls,  usually  of  the  least  dirt'ercntiatetl  type,  namely, 
connective-tissue  cells. 

Having  tluis  briefly  de6ued  inflammation,  we  are  prepared  to  discuss 
its  causes. 
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The  causes  of  inHammatory  diseases  of  the  nose  and  accessory  sinuses 
are  divided  iiito  two  groups,  namely: 

1.  Kxciting  causes. 

2.  Pivdls]Hi:-;injj  causes. 

1.  Exciting  Causes.— The  exciting  causes  are  bacteria  and  chemical 
and  traumatic  destniction  of  tissue  <*Us.  This  phase  of  the  subject 
has  already  Ikcd  discussed  under  Inflammation,  and  will  not  be  dwelt 
upon  in  this  connection  further  than  to  say  that  pathogenic  bacteria 
cannot  irritate  the  tissues  of  the  body  so  long  as  the  resistance  of  the  cells 
is  normal ;  that  is,  so  long  as  they  are  healthy.  There  may  be  an  exc-eption 
to  this  rule  when  the  germs  are  exceptionally  virulent,  though  tbis  is 
rare.  Virulent  pathogenic  bacteria  are  constantly  present  in  die  upper 
respiratoiy  tract,  diough  they  ai-e  harmless  until  the  resistance  of  the 
cells  is  lowered  by  some  intrucorporeal  or  extraneous  influence. 

2.  Predisposing  Causes. — ^There  are  many  predisposing  causes  of 
inflanmiHtciry  disease.^  of  the  nose,  some  of  which  arc  l>cst  explained  by 
grouping  them  around  a  wcll-recngniwd  ]>hysin[mlhc»logical  law,  namely, 
Wktn  the  drainage  and  vetiiUaiion  of  a  ttiucouA  metnbratie-lined  cavity  1.1 
impaired  or  blocked,  ike  conditioM  are  favorable  for  the  groieth  of  patho- 
genie  bacteria. 

If  tills  is  true,  each  case  of  inflammatur)''  disease  of  the  nose  and  acces- 
sory sinuses  sliould  be  examined  to  ascertain  if  tlie  drainage  and  ventila- 
tion of  these  spaces  arc  impaired  or  blocked.  If  they  htv.,  tlie  obvious 
therapeutic  duty  is  to  remove  tlie  obstruction  by  such  remedial  measures 
as  will  best  accomplish  the  purpose.  These  measures  may  be  either 
medicinal,  hygienic,  or  surgical. 

If,  on  the  contrary,  no  obstructive  lesion  is  found,  otlier  causes  for  the 
lowere<l  resistance  of  the  tissue  should  be  sought  for.  If  the  inflamma- 
tion is  a  primary  acute  one,  and  the  towered  resistance  is  due  to  shock 
from  exposure,  it  may  be  useless  to  attempt  to  remove  the  cause,  as  it 
was  transient.  Tlie  immediate  duty  in  such  a  case  is  to  promote  the 
reaction  of  inflammation  and  thus  check  the  inflaramatorj'  process.  As 
Adami  so  aptly  says,  the  way  to  cure  inflammation  is  to  increase  it. 

In  order  to  logically  approach  the  consideration  of  the  causes  of  the 
lowered  resistance  of  the  mucous  membrane  of  the  nose  and  accessory 
sinuses  they  should  be  divided  into  two  groups,  namely: 
(a)  Extranasal. 
(ft)  Intranasal. 

Zxtxanasal  Predifiposizig  O&usdS.— .^i/f  .seems  to  exert  some  influ- 
ence u])on  the  resistanci*  of  tlie  na.sal  mucous  membrane.  Young 
children  and  young  adults  are  more  frequently  subject  to  inflammatory' 
diseases  of  the  nose  and  accessory  sinuses  than  those  of  more  advanced 
years.  This  is,  no  doubt,  due  in  part  to  indiscretion,  as  the  improjier 
care  and  protection  of  Uie  body  from  the  inclemencies  of  tlie  weather. 
Persons  of  more  mature  years  have  more  maturi'  minds  and  better 
judgment,  and  thoy  clo  not  expose  themselves  netnllcssly,  as  in  youth 
and  childhood.  Then,  too,  the  tissues  acquire  a  nvsistance,  or  immunity 
to  the  noxious  irritations. 
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Sfx, perhaps. exerts  some  influence  on  the  occurrence  of  inflammatorj' 
prrxT-sscs.  Males  are  more  exposed  and  more  reckless  than  females, 
iience  they  are  more  often  affected  by  inilauimatory  diseases.  TJiey  are 
more  pugilistic  and  more  often  have  broken  noses  and  consequent  nasal 
obstruction  U»au  females. 

Climate  undoubtedly  influences  Uie  occurrence  of  inflammatory 
prooeases.  In  rvgions  where  there  is  much  r{>Id,  wet  weather  with  sudden 
changes  of  tempcmtnrc  ami  of  hygrascopic  conditions  of  the  atmosphere, 
it  is  more  difficult  to  protect  the  iKxiy,  particularly  the  feet,  from  the 
shock  incident  to  such  expasurcs.  The  shock  thus  sustained  by  the 
vasomotor  nervous  system  leads  to  a  lowered  resistance  of  the  mucous 
membranes,  especially  of  the  nose  and  accessory  sinuses,  hence  the 
growth  of  bacteria  in  these  regions  is  favored. 

Exposure,  especially  unusual  or  UDec|ual  exposure  of  the  body  to  damp. 
Cold,  or  other  atmaspheric  and  metallurgic  conditions,  weakens  the 
resistance  nf  tlie  tissues.  TIjc  exposure  of  the  feet  to  damp  and  cold  is 
a  most  fnjitful  source  of  rhinitis  and  inflammations  cLscwhere  in  the 
body.  Draughts  striking  a  single  portion  of  tlie  bofly  are  detrimental 
to  the  resistance  of  the  tissues  much  more  tfian  when  the  whole  body  is 
thus  exposed.  Within  certain  limitations  the  exposure  of  the  whole 
body  often  has  a  tonic  effect,  as  all  the  animal  mechanisms  of  the  body 
arc  equally  and  simultaneously  stimulated.  \V]ien  partial  t^xpaiure  is 
experienced,  only  a  [>ortion  of  the  mechauLjm  is  stimulated,  and  an 
uimalance  of  tiie  functional  activities  results;  that  U,  there  Is  confusion 
anfl  havoc  in  the  cellular  activities,  the  na.sal  expression  of  which  is 
often  some  form  of  inflaiimiation. 

The  chthing  is  an  important  factor  in  maintaining  or  lowering  the 
reAtslance  of  the  mucous  membrane  of  the  upper  respiratory  tract.  Too 
much  is  as  productive  of  evil  as  too  Utile  clothing.  If  (oo  much  is  worn, 
Ihe  skin  Ls  rendered  sensitive  to  slight  expasures,  and  if  too  little  is  wom, 
the  body  is  subjected  ti>  continual  stress,  and  cxlnmistion  of  the  vital 
forces  results.  Either  condition  prepares  tlie  soil  for  tlie  growth  of 
pnthogenic  bacteria  in  the  respirator}'  passa^res.  Perhaps  Ihe  most 
%nibieralile  part  of  the  body  is  the  feet,  through  the  soles  of  which  course 
large  bloodvessels.  Anyway,  cold,  wet  feet  is  a  common  cause  of  acute 
rhinitis  and  siniiitis. 

Tlie  pri>per  .selection  of  untlerwear  is  a  much  mooted  question.  Wool 
a  advocatetl  by  some,  while  linen  or  linen  niesli  is  strenuously  rec- 
onunendeil  by  others.  In  thf  meantime,  most  persons  buy  cotton 
for  summer  and  cotton  and  wun!  niixlures  for  winter  wear:  not  Wcause 
thpy  lielieve  they  arc  the  Im^sI,  but  l)ecause  they  are  dieaper.  My  ideas 
oo  the  subject  are  as  follows: 

Linen   absorbs  moisture  better  than  either  cotton   or  wool,  and  is, 

erefore.  Iwitcr  for  summer  wear.  Wool  is  warmer  than  either  cotton 
or  r»j(t(rti  anil  wiml.  and  Is  better  for  winter  wear.  Some  persons  perspire 
easily  in  winter,  and  for  them  linen  should  be  wom  next  to  the  skin.  If 
tills  tUvA  tiot  retain  enough  body  heat,  light  wool  should  be  wom  over 
the  linen  underwear.     Cotton  or  cotton  and  wool  mixtures  are  perhaps 
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never  preferable  to  wool  and  linen,  ami  wool  combinations  for  the  winter 
months. 

The  outer  garments  should  be  medium  weijt^ht  for  the  winter  months, 
the  over^nxnuents  l>eing  depended  upon  for  extni  prtileelion  for  outdoor 
wear.  If  the  indoor  clothin^Ms  too  heavy,  the  skin  l>ecomcs  tentler  and 
subjects  the  wearer  to  shock  upon  undue  exposure  when  out  of  doors. 
The  underclothing  and  outer  f^annents  should,  tlierefore,  be  selected 
for  their  absorptive  and  heat  retauiing  properties,  Hard-and-fast  ndes 
cannot  be  laid  down  in  reference  to  the  clothing,  each  subject  being  a 
law  unto  himself.  Tlie  aim  should  be  to  so  regulate  the  clothing  as  to 
avoid  either  extreme,  as  to  do  otherwise  subject*  the  system  to  shock, 
and  thus  lowers  the  cellular  resistance  and  prepares  tlie  soil  for  the  growth 
of  microorganisms  and  inflitmnintion. 

The  digeslive  tract  is  by  some  writers  justly  held  responsible  for  in- 
ffammatorj'  processes  of  tlie  upper  respiratory  tract.  If  the  processes 
of  digestion  and  nutrition  are  iniijerfeetly  perfor[ned.  noxious  material 
enters  the  vascular  lymphatic  circulation  and  thus  places  extra  stress 
upon  all  the  fixed  and  migrating  cells  of  tliebotly.  Lowered  resistance, 
therefore,  naturally  follows. 

Certain  corustitutional  ditea-tex  likewise  protluce  a  lowered  resistance 
of  the  tissues,  including  the  mucous  membrane  of  the  nose  and  acces.sory 
sinu.ses.  Dial)ctes,  syphilis,  and  all  diseases  due  to  faulty  metabolism 
especially  atfect  the  tissues  of  the  respiratorv  tract,  and  predispose  them 
to  infection  and  inflauunation. 

Heredity  probably  has  no  direct  influence  in  the  predisposition  to 
infectious  and  inflannnatory  diseases  of  tlie  nose.  Indirectly  it  may  have 
su(h  an  infliii'iH"e.  That  is.  certain  anatotnical  confumialiiins  of  the 
nasal  chambers  may  be  tran.smitteii  from  parents  to  the  child  and  tluis 
lead  to  a  predisposition  to  infection  and  inflammation. 

Adenoids  may  interfere  with  the  drairage  and  ventilation  of  the  nose 
and  accessory  sinuses,  or  inilammation  ftx-alized  in  them  may  lower  the 
resistance  of  the  mucous  membrane  of  the  na.su]  and  accessor}' .sinuses, 
and  tinia  predispose  to  infection  and  inflaiunuition.  These  and  other 
extranasal  influences  may  prepare  the  soil  for  the  growdi  of  pathogenic 
bacteria  in  the  nose  and  accessory  sinuses  and  may  eventuate  in  em- 
pyema of  the  sinuses  witliout  olxstnictive  Eesions  in  the  nose.  Whatever 
the  cause  cjf  the  lowered  resistance  of  the  mucous  membrane  the  result 
is  the  same. 

I  do  not  wish  to  be  understood  as  saying  that  infection  and  inflaumia- 
tion  iilways  follow  a  lowered  resistant^  of  the  nasal  mucous  membrane. 
I  only  claim  that  a  lowered  resistance  predispo.ses  to  such  a  process.  Tlie 
virutcn^vof  thr  niicrourganisms  and  other  conditions  enter  in  the  equation. 

Intranasat  Predisposing  Oauses. — In  this  connection  I  wish  to  re|)eat 
tlie  physiopatholugical  law  whi^'h  largely  explnins  the  occurrenre  of 
infection  and  iufiamTiuUiini  of  (he  nose  and  a^'cessory  sinuses,  nann^ly: 
Caritivx  Unni  with  murou.t  mcmbrntw  arr  prrdixposcd  to  injiammation 
when  their  drainage  and  i?entihtioti  are  obstructed. 

Krom  experience,  we  know  that  when  such  obstructiona  are  present 
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are  rcinovetl,  either  by  local  appliiations  or  by  surgical  interference, 
'Wlief  often  proniplly  follows. 

\jci  us  direct  our  attention,  therefore,  to  some  of  the  ohstnictive 
lesions  of  the  nose  which  predispose  the  mucous  membrane  to  infection 
and  inflaninmtion. 

i^siritction  of  the  Lower  Portion  of  the  Nose. — 1  desire  to  first  call 
attention  toa  fact  tliat  has  lorgimprcssed  me  a-s  ver\'  important,  namely, 
that  obiitnictiou-s  in  the  lower  [lortion  of  the  nasal  cavity  have  a  dilTerent 
rlinicjil  sip;nifican(V  tlian  obstnictioits  IcK'attMl  higher  In  (lie  nasal  passajjes. 
I  aLw  wish  to  call  attention  to  the  clinical  significance  of  anterior  obstruc- 
tions OS  contmsled  with  obstnictions  otherwise  located. 

Obstruction  of  Ike  Inferior  Portion  of  the  A'ow,^Okstniction  of  the 
inferior  (*ortion  nf  thr  nasal  passages  causes  an  approximation  or  an 
impiiigcincnt  of  the  inferior  (urbiual  against  the  s<?piutn,  at  least  at  certain 
points.  The  pressure  may  be  either  uUennittent  or  constant.  The 
questioD  of  greatest  importance  is,  How  does  such  an  obstruction  affect 
me  drainage  and  ventilation  of  the  nose  and  sinuses?  As  most  of  tlie 
mucous  membrane  of  the  nose  and  sinuse.s  is  located  above  the  inferior 
turbinal,  it  is  obvious  that  ventilation  is  but  tittle  affected  by  such  an 
obslmction.  Tlie  jmthway  of  the  inspirator}-  current  is  largely  limited 
to  ihc  middle  and  superior  meatuses  of  the  nose,  and,  inasmuch  as  an 
obstruction  lo<'aled  inferjoriy  does  not  materiidly  o«'ludc  the  inspiratory 
tract,  tJiere  is  compamtively  little  disturbance  nf  function.  Furthennore, 
the  dmina^  of  the  secretions  is  not  materialty  bloeked.  The  nsnal 
oKstructive  lesion  in  this  repon  is  a  spur  nr  ndjjc  on  the  si'ptuni.  The 
riilijc  is  mrelyeijually  prominent  along  its  entire  length.  ( >n  theeoutmn'. 
it  pre?4ents  one  or  two  prominent  spines  or  knuckles  which  apprtiximale 
or  im|jinge  against  the  inferior  turbinated  body,  thus  leaving  wide  gaps 
through  which  the  secretions  may  drain  to  the  floor  of  tJie  nose  without 
nuirkdl  impetlimenl. 

The  practical  deiiuetion  to  be  drawn  from  these  facts  Is.  that  an  ol>- 
"ilnietion  in  tlie  lower  portion  of  (he  nowe  dix*s  not  markedly  reduce 
the  resistance  of  the  mucous  membrane,  especially  in  the  up(ier  portion 
of  the  nasal  chamljers  an<i  in  the  accessor)*  sinuses.  It  d(K\s,  however, 
ha\*o  sntne  influence  in  this  direction,  and  in  a  degree  prtnlisposes  to 
itifretion  and  inflammation.  Tlie  crests  of  the  spines  or  knuckles 
raay  nceunuila(e  secretions,  which  become  desiccntetl  in  the  form  of 
riKHHt  or  4lry  <r»sLs.  The  tissue  cells  beneath  the  cnists  are  injuretl 
and  their  n'sistance  lowerpfl.and  to  this  extent  there  is  a  preilisposition 
to  infection  and  inflammation.  Furthennore,  the  impingement  of  the 
spur  or  spine  against  the  outer  wall  of  tlie  nose  causes  traumatic  injurj' 
and  results  in  some  degree  of  lowered  resistance,  which  may  lead  to 
bacterial  infection  and  inflannnation.  The  irritation  is  not  usually 
prooouoced  and  only  causes  an  increased  hi'pereiniu  and  nutrition  of  tlie 
tiflBues. 

Otavlmctive  k'sions  in  the  lower  portion  of  Ihc  mxse,  tlierefore,  may 
cause  a  tiirgeseence  of  the  muef>us  meiiibrane.  which  is  richly  supplied 
erectile  tissue  (the  swell  bodies),  which  after  a  more  or  less  pro- 
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god  period  may  result  in  hypertrophy.  In  the  early  or  tiirgcscent 
stage  tlie  condition  is  called  turgescent  rhinitis;  in  the  later  sta^  it  is 
called  hj-pertrophic  rhinitis.  If,  however,  repeated  infection  occurs,  the 
irritation  Js  of  a  different  type  and  causes  h\Tx;rplaatic  changes. 

Uiiforlimately,  liowever,  a  deviation  of  Uie  lower  (xjrtion  of  the  septum 
is  usually  acconipanitil  by  a  deviation  of  the  upper  portion  of  tlie  nose  in 
the  region  of  tlie  niuldlp  Uirhiiial.  WHien  this  is  tliecasc  tlie  tyiw  of  inflam- 
mation is  radically  dilTcrf-nt  from  that  present  in  im  uncomplicated  lower 
deviation.  That  is,  a  deviation  in  the  region  of  the  middle  tnrbinal 
often  obstructs  tlie  drainage  and  ventilation  of  the  superior  meatus  and 
of  all,  or  nearly  all,  of  the  nasal  accessor}*  sinuses.  The  secretions  are 
retained,  undei^o  decomposition,  liberate  a  ferment,  and  irritate  tlie 
raucous  membrane.  In  brief,  tlie  inflammation  is  attended  by  the  pro- 
liferation of  tlie  least  difTereii tinted  of  tlie  fbted  cells,  or  connective  tissue 
cells.  In  other  words  hy[)er|ilasia  of  the  mucous  nienibmne  occurs. 
Tliis  Is  known  as  hiFperplastic  rhinitis.  The  irritation  from  the  middle 
tnrbinal  region  may  extend  by  continuity  of  tissue  to  the  inferior  turbinal 
and  cau.se  hyperplasia  of  tills  structure  as  well.  Hence,  hyperplastic 
rhinitis  often  int'ohcs  botli  turbinated  bodies.  In  simple  deviations, 
however,  limited  to  the  lower  portion  of  the  nasal  chambers  the  inflamma- 
tion is  usually  of  the  hypertrophic  t3rpe. 

Obstruction  of  the  Anterior  Portion  of  the  Nose. — Deviation  of  the 
anterior  portion  of  die  septum  from  traumati.sni  is  the  common  cause  of 
obstruction  of  the  anterior  portion  of  the  nasal  chamber.  The  relation- 
ship it  lx*ars  to  inflainmatorj.'  processes  of  the  nose  and  accessorj'  sinuses 
is  interesting  and  instructive.  An  anterior  deviation  does  not  interfere 
with  the  drainage  of  the  secretions  except  in  so  far  as  it  may  aflfcct  tlie 
mechanical  forci*  of  the  respiratory  currents  of  air.  The  mechanical 
force  of  the  inspired  air  is  especially  manifested  in  the  region  of  the  infun- 
dlbulum  and  posterior  ethmoidal  cells  where  the  inspiratory  current 
sweeps  over  the  hiatus  semilunaris  and  the  ostei  of  the  posterior  ethmoidal 
cells  anil  i'auscs  slight  rarefaction  of  the  air  witliin  the  sinuses  drained 
by  these  openings.  The  mechanical  impact  facilitates  the  flow  of 
.secretions  from  the  ostei  and  hiatiLs  semilunarLs,  and  thus  prevents 
desiccation  and  blockage  of  tliese  openings.  To  this  extent  obstructive 
anterior  deviations  of  the  septum  interfere  with  drainage. 

T!ie  ventilation  upon  the  obstructed  side  is,  however,  very  materially 
alTectctl.  The  slight  interference  with  the  flow  of  tlie  secretitms  cau.sed  by 
the  absence  of  the  mechanical  impact  of  air  results  In  a  moderate  reten- 
tion of  secretions.  Dccompasition  of  tlie  secretions  may  therefore  take 
j»lacc  and  c&hm:  a  lowered  resistance  of  the  mucous  membrane,  and  thus 
estalillsh  a  predisposition  to  infection  and  inflammation. 

Wien  the  ridge  or  spur  in  the  lower  portion  of  the  nose  extends  well 
forward  into  the  vestibule,  it  also  interferes  with  the  ventilation  and 
drainage,  as  described  in  the  preceding  paragraph. 

When  either  typ  of  anterior  obstructive  deviation  is  present,  another 
and  more  importimt  etinloglcul  factor  must  Ix*  taken  into  consideration. 
namely,  tlie  rarefaction  of  air  posterior  to  the  obstruction.    Air  being 
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tinaltlc  to  otiU-r  tlm  iiastrils  rapidly  onoiigli  during;  llie  descent  of  the 
diiipliragin  is  rnrcHfil,  or  a  stiito  of  negutive  air  pressure  i.s  esUiMislicd. 
'ItiLs,  according;  to  Bier's  theory,  shonid  prevent  serious  inflamniatory 
protT's-Hpa.  as  the  negative  air  pressure  thus  produced  promotes  the  reac- 
tion of  iiiHaniiiiution  and  should  prevent  serious  inHiinunatory  disease. 
Doubtless  tlie  ne^tive  pressure  thus  automatically  produced  does  exert 
a  favorahlc  influence  upr>n  the  inflannnattiry  process  excited  by  the  lack 
of  ventilation  and  tlie  slight  retention  of  the  secretions,  nius,  strange 
lis  it  may  seem,  the  anfATlnr  obstructive  lesion  pn-iHsposes  to  infection 
and  iitHammation.  and  at  the  same  time  tends  to  cure  it. 

Cliniciiily,  I  have  often  noted  the  comparatively  slight  inflammatory 
dij^ease  of  the  nasal  raucous  membrane  present  in  simple  anterior  devia- 
tions. 

'llie  chief  departure  from  tlie  normal  is  a  tnrgesceut  or  a  hyj>ertropliic 
riiinills  of  the  inferior  lurbinals.  Little  pathological  cliange  is  prescut  in 
the  middle  turbiiuil  region  unless  tliere  h,  an  associated  obstruction  in 
thiit  joralion.  ^^le  ncgjitive  air  pressure  easily  accounts  for  the  lurges- 
ccnce  of  the  erectile  tissue  of  tlie  inferior  tnrbinals.  After  a  j>rolonged 
tliimtion  of  tlie  turgeseence,  whether  intermittent,  alternating,  or  con- 
stant, hvpertrophy  occurs  a.s  a  result  of  the  increased  nutrition. 

Ohntructum  in  the  Muhllc  Turhimil  Refjion. — Obstruction  in  this  por- 
tion of  Ihc  nasal  ehamlx'rs  is  productive  of  inoR*  serious  inflanimaton," 
dlscuse  of  die  nose  and  accessory  sinuses  than  obstruction  in  any  other 
portion  of  the  nose.  The  reason  is  obvious  when  we  recall  the  fact  that 
llwr  ostei  nml  sphenoidal  sinuses  drain  Into  the  sujierior  meatus  above  the 
middle  turl>inal,  while  the  frontal,  anterior  ethmoidal,  and  antral  sinuses 
timin  into  the  middle  meatus  Itetieath  the  middle  turbinal. 

If  the  septum  is  deviated  so  as  to  press  against  or  approximate  near 
to  the  mid<lle  turbinal,  thi-  olfactory*  fiksure  is  blocked  and  the  dntinage 
of  tlu?  [Mksterior  etliiuotdal,  and  possibly  of  the  sphenoidal  cells,  Is  tiiter- 
fcH'd  with. 

<  linically  I  have  note*!  the  pmsem-e  of  two  ty[ies  of  deviations  of  the 
M-pluni  diftt  close,  or  nearly  cl<»se,  the  olfactorj'  fissure.  One  is  a  bowing 
of  the  peqjendicular  plate  of  tlie  ethmoid  bone  and  triangular  cartilage, 

d  llie  <»lher  Is  a  thickening  of  the  septum  in  the  rc-gion  of  the  middle 
iirbinalcd  body.  'Hie  bowed  septum  is  tliin  and  easily  correcte*l  by  the 
»ubniiicr»us  resection  of  the  septum,  whereas  the  tJiiekencd  septum  often 
involves  only  the  inucoas  membrane  and  is  more  difficult  to  correct. 

In  sonxe  subjects  there  are  large  pneumatic  spaces  in  the  middle 
turbinal  which  may  either  close  a  |Hirt  or  all  of  the  olfactory  fissure,  or 
lliey  may  encnxich  upon  the  hiatus  semilunaris  beneath  it.  In  the  first 
instance  the  drainage  and  ventilation  of  the  superior  meatus  of  the  nose, 
ami  in  tlie  second  instance  the  drainage  and  ventilation  of  the  frontal, 
anterior  ethmoidal,  and  maxillary  sinuses  are  impnircil. 

A  larp'  bulhi  ethmoidali<t  projecting  medianward  and  downward!  may 
nbHtfiict  the  hiatus  semilunaris,  and  thus  obstruct  the  drainage  and 
ventilation  of  the  cells  draining  into  the  infundibutuin,  namely,  the  frontal, 
anterior  ethtnm'dnl,  and  luaxillary  sinuses. 
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Likewise,  llii*  iKx-asiiHUil  pressure  of  wUs  in  tlio  inner  wall  nf  Uie 
infiindibuliiin,  or  uncinate  proc-ess  of  (he  ethmoidal  bone,  may  block 
tlic  infundibulum  and  cause  serious  intlammaton'  disease  of  tlie  frontal 
aiul  anterior etlimoidal  cells  and  tlie  maxitlarj'  antntm  ("vicious  circle"). 

In  about  50  per  cent,  of  tlie  cases  the  frontonasivl  canal  does  not  ooiu- 
nmnicate  with  tiie  infundibulumj  but  ojx-ns  directly  into  the  middle  meatus 
more  anteriorly.  In  these  subjects  un  enlarged  projectinj;  bulla  elh- 
[noi(iulLs  and  cells  in  the  uncinate  process  would  not  block  the  drainage 
and  ventilation  of  the  cells  (.training  through  the  fro[itona.sal  canal,  namely, 
the  fronted  and  antfrior  etlmioithd  cells.  The  ostium  of  the  unlmni, 
however,  may  be  obstructed  as  it  always  opens  into  the  infundibulum. 

The  Results  of  High  Obstructions  in  the  Nose. — Wlien  the  olfac- 
tory fissure  is  obstructed  by  either  septal  or  turbinal  deformity,  the 
drainage  of  tlie  .secretions  and  the  ventilation  of  Uie  posterior  ethmoidal 
and  sphenoidal  siimscs  are  impaired.  The  secivtions  are  retained  and 
undergo  retrograde  clianges.  Tlie  mucous  membrane  bathinl  in  die 
:<ecrctions  is  injured  and  its  functional  activity  and  reslslance  are 
lowered.  The  biochemical  substances  liberated  in  the  proces.s  of 
decomposition  constantly  irritate  the  mucous  membrane,  esix-ciidly 
of  the  middle  turbinated  boily.  Acute  infection  occjisionully  (x-curs. 
During  the  inter\*als  between  the  acute  inflammatory  processes  a  mild 
staphylococcal  or  other  infectious  inflammation  persists.  Under  these 
conditions  there  is  a  proliferation  of  fixed  cells  ui  tlie  tissues,  usually 
the  least  diiferentiated  of  the  fixed  cells,  viz.,  connective- tissue  cells. 

The  n^snlt  is  known  as  hy[»er|>lastic  rhinitis,  which  chiefly  involves 
the  middle  turbinated  body,  though  it  often  extends  to  the  inferior  tur- 
binal as  well. 

Ohainiciion  of  the  Olfadory  Fis.ture. — The  partial  or  complete  closure 
of  the  olfactory  lissure  and  (he  consequent  retention  of  the  secrelinns 
of  the  superior  meatus,  and  the  ethmoidal  and  sphenoidal  sinuses  dniin- 
ing  into  it,  cause  by|>erplastic  clianges  in  the  mucous  membrane,  not  alone 
of  llie  middle  turbmal,  but  of  tlie  suj>erior  meatus  and  of  tlie  ethmoidul 
and  sphenoidal  sinuses  opening  into  it.  "^Jlie  conditions  thus  prochu-ed 
are  favorable  for  infection  and  intlammalion.  'ilie  inflammatory  |jrotTss 
may  lie  either  eatiuTluil,  purulent,  fibrinous,  or  phlegmonous  in  lyi)e, 
and  in  each  instance  it  is  in  part  due  to  pathogenic  microorganisms. 

The  sinuitis  thus  excited  may  continue  for  years  without  engaging 
the  attention  of  either  the  patient  or  physician.  Headache  and  slight 
dizziness,  aggravated  upon  stooping,  may  be  the  only  symptoms  eoin- 
pluiiied  of,  except,  possibly,  recurrent  attacks  of  acute  coryza.  Or  the 
siimitis  may  be  distinctly  and  frankly  punilent,  with  ropioiLs  dt.scharge 
into  tlie  epipharynx.  and  possibly  to  some  extent  through  the  olfactory 
fissure  into  the  middle  meatus. 

Atrophic  rhinitis  with  ozena  is,  in  my  opinion,  in  adults  often  a  sup- 
purative sinuitis  with  atrophy  of  the  mucous  membrane.  Space  docs 
not  permit  of  a  full  discussion  of  tliis  phase  of  the  subject.  Personally 
I  have  repeatedly  overcome  tlie  ozenic  secretion  by  treating  the  case 
as  though  it  were  a  suppurative  sinuitis.     I  have  made  skiagraphs  of 
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sevrmi  cases  of  utropliitr  rhinitis  with  oa-mi,  ami  without  cxtTjitioii  tiiey 
Imvc  sliowTi  tlie  oxlstcixre  of  sinus  dLsease.  TtiLs  does  not,  of  course, 
ilctcrniuic  which  was  primary,  the  atrophic  rhinitis  or  the  sinuitis.  My 
opinion  is  largely  based  upon  the  results  following  the  treatment  for  the 
sinuitis. 

Obstruction  Due  to  the  Bulla  Ethmoidalis  in  the  Middle  Turbinal  and 
T^Dcinate  Cells. — ^\s  previously  slated,  u  large   bulla   ethmoidalis   may 
_<H-chiile  the  infundibuluin  and  tlius  b!o<-k  tlie  di-aina}^>  and  ventilation 

llie  maxillan.*  sinus,  the  frontal  and  anterior  ethmoidal  cells.  This, 
heretofore  explaineif,  causes  the  it'tention  of  the  .secretions  awl 
lowered  resistflnce  of  the  tissue,  thus  establishing  a  predisposition  to 
infection  and  inflnmmntion.     (See  "Vicious  Cin-le"  of  the  Nose.) 

OIU  in  the  middle  tvirbinated  body  and  uncinate  process  likewise 
may  block  the  infundibuhnn  and  cause  similar  results.  The  exception 
has  l)een  referred  !o  wherein  the  frontonasal  canal  open.s  rlirectly  into  the 
middle  meatus  anterior  to  tlie  infundibulum. 

It  appears,  tJierefore,  that  there  are  .several  factors  entering  into  tlie 
causation  of  inflanmiaton.'  diseases  of  the  nose  and  accessorT.'  sinuses. 
The  exciting  cause  is  nearly  alwnys  palhogenic  microor^misnis,  while 
the  prerllsposing  causes  are  numerous  extrannsal  influences  which  are 
often  rombuied  witli  obstructive  lesions  in  tlie  nose.  The  hitter  shouUi 
always  be  studied  with  rcfcrcucc  to  whether  Uiey  interfere  with  the 
tlni'mage  and  ventilation  of  tlic  nose  and  accessory  sinuses.  If  only  extra- 
ntvitd  causes  of  lowered  resistance  are  found,  the  treatment  should  be 
adflre.'ised  to  their  removul;  and  if  in  addition  to  the.extranasal  influences 
ohstructi\-e  lesions  are  fonn<l,  they  .should  Ih*  corre<'ted  by  probing  or  by 
surpral  interference. 

Conclusions. —  1.  Acute   inflammation  is  u.sually  a  tlireefotd   reaction 
excited  by  pathc^nic  bacteria  and  their  toxins,  namely: 
(a)  Increased  passive  hyperemia. 
(6)  Increased  nutrition  of  the  tissues, 
(c)  Increaaed  migration  of  leukocytes. 

Tbe  reaction  of  acute  inflaimnation  is  the  response  of  Nature's  forces 
for  llic  purpa-^e  of  destnjying  the  bacteria  ancl  their  toxins. 

2.  TTie  reaction  of  inflammation  Is  usually  inadequate  to  riuirkly 
remove  the  infective  1>acteria  and  their  toxins,  hence  die  inflammation 
continuea  for  several  days,  or  it  may  be  indefinitely  prolonged. 

3.  Clironie  inflammation  consists  of  the  same  reactions  in  much  le.ss 
iir|*Tve,  and  is  still  further  characterized  by  the  prolifemtion  of  fixed 
oelb  itito  the  tissues,  notably  connective-tissue  cells. 

4.  The  exciting  cause  of  inflammation  is  generally  some  paUiogenic 
nikntiirganisia. 

5.  Pudiogenic  bacteria  do  not,  per  se,  cause  inflammation.  There 
mU4t  Ite  »  luwered  reslstimce  of  the  tissues  before  they  will  nipldly  nnd- 
tiply  and  produce  inflammation. 

C.  Anvlhiiig  tJrnt  lowers  the  vitalitj-  or  resistance  of  tlje  mucous  mem- 
bffsnc  of  tlic  nose  and  acees.sory  sinuses  predisposes  it  to  infection  and 
infbtnmalion. 
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7.  The  extraniisal  influences  that  lower  tlie  vitiilih'  of  the  mueoiu; 
niembranc  are  sfx,  eliniiite,  exposure,  improper  eintliing,  digestive 
disorders,  constitutional  disea-scs  and  dyserasias,  hereditary  anatomical 
peculiarities  of  the  framework  of  tSie  nose,  a4lenoids,  etc. 

8.  The  intranasal  predisposing  ranses  of  inftainmation  of  the  mucous 
membrane  of  the  nose  and  accessory  sinuses  are,  perhaps,  best  explained 
by  the  well -recognized  law:  Obstruction  of  Ike  draumtje  ami  ventilaliun 
of  mucous-lined  cavities  jtretUsposes  thctn  to  infection  and  injiammation. 
'i'hf  clianii'ter  of  the  iriniiTinnation  and  (lie  end  n^snlt  air  partially 
determined  by  the  location  of  the  obstruction  in  reference  to  the  various 
tissues  of  the  nose  and  to  the  accessory  sinuses. 

9.  .\nterior  and  inferior  <»bstnictions  more  often  cause  tui^scent 
and  hvjKTtrophic  rhinitis,  as  they  do  not  matrrially  intcrfeiv  with  the 
ilniinage  of  (he  sccrotion.s,  and  therefore  cause  very  little  or  no  irritation. 

lU.  Obstruction  higher  in  the  nose,  in  the  region  of  the  inid4lle  turbinul 
and  the  infundibulurn,  causes  the  retention  of  tlie  secretions  and  interferes 
with  the  ventilation  of  the  superior  meatus  and  the  a(xrssor\-  sinuses,  dius 
lowering  the  re^sistanee  of  the  (i.ssiies  and  establishing  a  marked  predis- 
position to  infection  and  inflammatiou  of  the  uib;ul  and  accc-sson,'  sinuses. 
The  inflamuialiiai  may  Im-  catarrhal  or  .suppurative,  and  acute  or  chronic 
in  t\\>c. 

II.  Tfie  long-continued  \m\(\  irritation  excited  by  obstniclivc  lesinn.s 
in  the  middle  turbinal  region  often  results  in  h}i>erplastic  rhinitis,  which 
may  (>e  liinite<l  to  Uie  middle  turbinal,  though  it  may  extend  to  the 
inferior  turbinal. 

V2.  Inflammation  also  extends  to  adjacent  parte  by  the  continuity  of 
tissue,  lient^  it  may  extend  from  otir  |)art  of  the  naxal  nnicons  mem- 
brane to  another,  or  it  may  extend  from  the  na.sjd  mucous  membrane  to 
the  sinuses,  the  Eustachian  tul^e  and  cavum  tympani. 


CHAPTER    VIL 


THE  rUINCIPLES  OF  TUEATMENT  Ol"  INFLAM\UTIONS. 
MODAM'I'IES  Foil  I'llOMOTING  THE  IIEACTIONS 
OF  L\FL^VAl\L\TION. 


THE 


Acute  Inflammation. — As  Adanii  so  aptly  sa^'s/'Inflnmninlion  is  a 
iliin^i-r  -iif^iuil.  Imt  l»v  no  means  necessarily  a  dan^'er."  Inflammation 
is  a  beneficent  reaction,  Nature's  attempt  to  ward  off  or  de»itroy  an 
inva<Jing  iiritant.  The  inflammaton*  process  thus  startei]  should  lie 
ejiconm^d  rutlier  than  dLscoiiraged,  at  least  for  a  sliort  lime.  The 
•  increased  hyperemia  and  lenktKyt<wiis  shoidd  l»c  added  to  nitlier  than 
di-inirted  from.  Cold  applicalitais  are  gr-nerally  contraindicatrd,  as  they 
dimtiiisli  the  hyperemia  and  leukocytosis  and  lower  the  cell  resistance. 

Heat  is  indicated,  as  it  ineivases  the  cellular  resistance  and  lenko- 
cytrtsis.at  least  np  tea  certain  point.  Passive  iu'peremiahy  Mier's  mcdiod 
of  treatment  is  along  the  ri^lit  line.  T!ie  hot-air  treatujent  and  the  leuki>- 
dc5<fnt  %ht  also  increase  tJie  hyperemia  and  leukocylosis,  hence  tlic 
irritant  causing  titc  inflammation  Is  dLspose^l  of,  the  innammation  sub- 
side-;, and  nonnal  conditi4>ns  arc  restored. 

Wlmtever  the  mode  of  tn-atmeni,  its  object  should  Ix*  to  augment  the 
liyperemia  ami  leukocytosis.  .Vs  Adnmi  says,  the  inflammation  is  not 
the  real  danger,  but  is  the  signal  of  danger,  and  as  such  its  warning  should 
be  hcede*!. 

i*hysit»I(pgical  and  physical  rest  for  tlie  inHamed  part  shouJil  l?e  prc- 
«rilte*l.  If  tlic  middle  ear  is  infected,  c[uiet  -sliould  lie  enjdiiied.  If 
l!ie  eye,  a  darkened  room.  In  addition  to  physiulo^'ical  rest,  local 
hvfirR'mia  and  leukocytosis  should  l>e  augmented  In  llie  use  of  die 
Icukodescent  light,  Bier's  tn'atment,  etc.,  to  hasten  the  <|pstruclion  of  the 
linfrriing  bacteria.  If  c-olcl  applications  arc  usi'd.  tlie  l<Ka!  hyix'remia 
and  leukocytosis  are  reduced,  the  cell  rt^sistaiice  is  lowered,  and  Nature's 
effort  to  tlirow  of¥  the  irritant  is  thwarted.  Heniemlx>r  that  inHamination 
Dol  a  destructive  procrss,  but  Is  a  Ix-nign  process  for  the  pur|>ose  of 
fdwtnning  the  micrrMJrtrjmlsTus  anti  tlieir  to.xins. 

Promotion  of  the  Reaction  of  Inflammation.— The  grand  puqmse 
Iff  Ireutmeut  should  Imj  to  promote  the  iitlLauiiiialory  reaction,     bailing 
in  tills,  or  if,  for  various  reasons  to  Ur  disciLssed  later,  it  Ls  not  deemed 
ivispto  ttait  tlie  full  estat>lishuK>nt  of  the  reaction  of  inflammation,  ojicra- 
'  live  inlerferenttr  may  l»e  calle*!  f(»r.     A*lami  classifies  reactions  of  in  (lam- 
ination as  follon-s: 
(fl)  Adei)uate. 

(A)  Imidcfpiatc  to  neutralize  the  irritant  and  bring  about  repair, 
(c)  Kxoessive  for  these  pur|HX'«?a. 
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L'Lsed  wounds,  tlie  i 


(a)  Aiit;(]uate  reactluii  is  present  in  asepti 
healing  of  fractiire.s,  etc.  Such  conditions  need  no  local  treatment,  as 
the  reaction  of  the  tissue  cells  is  adequate  to  dwposc  of  the  irritant  noxa; 
that  Is,  tlie  passive  hyjieremia  anrl  leukocjMosis  is  s!]ffi(*ient  to  destroy 
the  bacteria,  toxins,  and  broken-down  cells.  At  tlie  end  of  about  twenty- 
four  hours  the  reaction  has  reached  its  uiaxiuium.  Tiie  cell  resistance 
and  the  nature  of  the  lesion  are  favoi-able  for  tlie  establishment  of  adequate 
reaction;  lience,  interference,  other  than  to  mainlaiii  tliese  conditions, 
is  contmindicated.  Healthy  blood  and  a  normal  nervous  system  are 
prime  requisites  for  establishing  adequate  reaction.  Physiological  rest  of 
the  injured  parLs  and  the  regulation  of  the  excretorj'  organs  are  tlie  only 
Indifiitioiis  fur  ircutmcnt  iti  such  cases. 

If  the  infection  Is  virulent,  or  the  condition  of  the  blood  and  the  excre- 
tory organs  are  below  normal,  the  beneficent  reactions  of  inflammation 
will  l)e  inadequate  to  speedily  remove  the  infectious  irritant,  at  least 
before  iuipainiicnt  of  tlie  tissues  has  occurred.  Thus  in  mild  but  pit)- 
longcd  middle-t'ar  inflammation  tlie  repair  is  usuidly  so  slow  that, 
unaided  by  the  nurist,  Uie  integrity  of  the  conduction  apparatus  may  l>e 
impaired  and  |>ennanent  deaf>K>!is  follow.  In  such  u  case  there  in 
imtdequate  reaction,  hence  the  reaction  of  infiammation  should  be  pro- 
moted. 

ib)  Inadequate  reaction  is  usually  present  in  most  oases  of  acute 
inlluinmaliun.  Formerly  most  surgeons  regarded  the  reaction  as 
excessive  and  attempted  to  reduce  it.  Such  a  course  is  inimical  to  the 
well-being  of  the  patient.  The  reaction  needs  promotion  mther  tliaii 
abatement.  It  should  l>e  rememl>ere<i  tliat  the  increased  ten»perature, 
pulse,  and  respiration  are  not  essential  parts  of  the  reaction;  tliey  are 
mcidental  concomitant  phenomena.  The  reaction,  that  i.s,  the  arou.sed 
forces  of  Nature  to  combat  the  invading  microorganisms,  the  passive 
hyjH'pemia  and  the  leukocytosis  l>cing  ina<lequate  to  dispose  of  the  noxa 
or  irritant,  should  be  promoted,  not  abated. 

Many  methods  of  increasing  the  hyperemia  and  leukocytic  migra- 
tion are  in  vog^ie.  Among  them  are  poultices,  counterirritation, 
scarification,  constriction  by  ligature,  negative  air  pressure,  massage, 
leuk(H]es(-fut  light,  heat,  incLsions,  and  irrigation.s  with  bland  irritants,  as 
normal  salt  solutions. 

Some  of  the  modes  of  treatment  have  been  in  ii.se  for  many  centuries, 
[M-rluips  all  of  them  in  some  mollified  form,  at  least  in  isolated  instances. 
I  )r.  Bmwley  called  my  attention  to  the  fact  that  certjiin  American  Indians 
cured  acute  corj'za  by  constricting  the  neck  of  the  patient  with  the  hands, 
thus  practising  what  Rier  has  reduced  to  scientific  principles.  Ilhinol- 
ogists  have  long  resorted  to  irrigation  of  the  accessory  sinuses  of  tlie  nose 
in  the  treatment  of  sinuitw.  Tliey  have  also  us(?d  more  irritating 
solutions.  Irrigations  with  normal  salt  solution  have  been  used  witii  the 
idea  of  removing  the  products  of  inflammation,  rather  than  increasing 
the  hyperemia  and  tfie  leukocytic  migration.  Perhaps  an  increased 
familiarity  with  the  jiriiiriples  unrlcrlying  the  treatment  of  intlamination 
will  materially  moilify  the  technique  employed  in  the  treatment  of  in- 
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fiatnruatury  lilseases  of  Uie  up[jer  respiratory  tract.  Each  ca:je  should 
be  studied  individually  and  the  modality'  applied  tliat  best  meets  the 
peculiar  conditions  present. 

In  acute  inHanimatton  of  tlie  maxillary  sinus  tlie  .sui^on  should 
decide  whether  he  will  resort  to  counterirritation,  irrigation,  the  leuco- 
dosocnt  light,  negative  air  pressure,  or  some  surgical  procedure.  The 
cliief  question  is.  What  methoti  of  treatment  will  best  promote  hv'peremia 
and  tlu*  migration  of  leuktx-yles?  The  aim  shout<]  not  be  to  check  tJie 
tiiflammatun'  proct'ss  in  tlie  sinus,  as  that  is  established  to  rid  the  parts 
of  the  irritant  noxa  (pathogenic  mierourganisms)  and  to  prevent  \is 
ettension  to  contiguous  stiiictures.  A  couuterirritant  is  not  desirable, 
as  it  nmy  temporarily,  and  possii)ly  jxTumnently,  disfigure  die  face. 
Irrigation  is  usually  impossible,  except  through  an  artificial  puncture. 
'ITie  leukodescent  light  Is  easily  applied,  relieves  pain,  and  increases  tlie 
migration  of  leukocytes  to  the  infected  area.  The  expense  of  the  apparatus 
practically  limits  its  use  to  office  and  hospital  practice.  Its  use  is  also 
limited  to  districts  supplied  with  electric  power.  Where  it  is  practicable 
U>  uae  it,  it  is  a  valuable  mode  of  treatment.  Bier's  constriction  treat- 
nM-nt  necessitates  the  application  of  an  elastic  band  around  the  neck,  and 
LH  more  or  less  vincomfortable.  It  is,  nevertheless,  ea.sily  applie<l,  and 
may  \n-  ust^d  by  any  phy.sician  understanding  iLs  application.  Nega- 
ti^■e  air  pressure  may  be  u.scd  in  the  nasal  chamljcra  by  bulb  suction, 
Iwnre  \xs  application  is  not  limited  by  exjiense  or  coTni>lox  apparatus. 
Each  treatment  should  extend  over  a  period  of  several  minutes,  hence 
the  bulb  apparatus  necessitates  prolonged  |x;rsonal  attention  and  mus- 
cular effort  on  Uie  purt  of  tlie  patient  or  an  attendant.  Other  and 
I  belter  negative  air-pressure  apparatus^  require  water,  compressed  air, 
W  or  electric  motor  power,  and  are,  therefore,  practically  limited  to  office 
I  and  hospitjkl  pmctice.  The  mode  of  treatment  is  of  considerable  thera- 
■  peutic  value  in  acute  sinus  inBammatton,  and  should  Ih*  utili/.cd  much 
I  more  than  it  is.  Puncture  through  tlie  inferior  meatus  increases  die 
I  bvperemia  and  leukoc)iic  migration,  but  it  soon  closes  and  necessitates 
^K»  fPiK-tilion  of  the  procedure.  It  is  a  disagreeable  procedure,  and  is  some- 
^Vtintes  complicate*!  by  a  deeper  infection  of  the  tissues,  marketl  soreness 
being  pPEaent.  It  apjx'ars  from  tlie  foi-egoing  cursory  review  of  some 
of  the  methods  of  procedure  that  the  leukodescent  light  and  the  negative 
air  pressure  offer  die  most  rational  and  effective  modes  of  promoting 
Uitr(|Matp  reaction  in  acute  sinuitis.  None  are  of  universal  appllcalion, 
fr»r  the  DL-a-sons  already  given,  hence,  the  surgeon  may  lie  compelled  to 
rej«)rl  to  pimcture,  or  puncture  and  irrigation  combined,  or  to  some 
otl»er  method  of  procedure. 

'Hiis  discussion  U  given  not  I>ecause  it  is  intended  as  a  guide  in  the 
{In'atment  of  sinus  inflammation,  but  to  show  tliat  various  factors  have 
V)  be  c<msidere<i  iu  each  ca^te. 

In  acute  otitis  media  tlie  various  modalities  must  he  considered  m 

Connectioti   witli   the  peculiar  anatomical  and  phvsiological  conditions 

irescnt.     'I"he  location  nf  the  uiifl^llt'  ear  Jn   a  deep  bony  recess  is  an 

Ir  li>  the  application  of  llic  lenkwle.scent  light.    Ileat  isea.sily  applie<l 
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l>y  means  of  a  hot-air  appamliis  or  by  hot  irrigatiosis  through  the  externa 
meatus.  Counleririitalion  uver  the  uiastoul  Ls  but  feelily  efrcctive. 
Cold  is  ordiiiurlly  roiUniiiullcuted,  us  it  diminlslirs  the  congestion  and 
leukocytic  mi^i-atiun.  An  exception  in  its  favf>r  is  in  Inflammation  of 
an  encapsulated  orgim.  Tiie  organ  of  hearing,  being  encased  in  bony 
tissue,  LS  essentially  an  eiu'upsnlalet)  organ,  its  ciipa**ity  for  px])ansion 
under  congestion  being  limited.  Only  its  outer  wall,  the  menibmna 
tyin]>ani,  allows  of  expansion.  Cold  should  Ijc  considered  a.s  a  thera|»eiuic 
measure  under  certain  conditions.  The  congestive  reaction  following 
the  ischemia  protluccd  by  the  coUI  may  be  beucliciai.  .\nother  factor  of 
great  importance  is  tlie  presence  of  tlie  delicate  chain  of  bones  concerned 
in  the  transmission  of  sound  waves  to  the  htbyrinth.  if  the  inflamiua- 
tiou,  with  its  attending  influniniatory  products,  contiimes  for  any  con- 
sith'rable  length  of  time,  the  infJanmtatory  exudates  Ijeconie  organized 
and  the  hearing  is  impaired.  It  ts  important,  therefore,  to  institute  some 
thera]KMitic  measure  that  will  quickly  check  the  infectious  pnx-ess.  Two 
ahenuitives  suggest  themselves,  namely,  incisitm  oftfie  dmmhea<l  and  the 
Imal  application  of  an  irritant  drug  to  tJie  ear  drum.  A  12  per  cent. 
solution  of  carbolic  acid  in  glycerin  has  proved  of  decided  value  for  tliis 
purpose  {A.  H.  Andrews). 

In  acute  laryngitis  the  follovving  considerations  are  ]iresen(ed.  Counter- 
irritallon  is  inade(|uate  tosulTietently  promote  the  iuHauunatorj'  reaction. 
Scariricutioii  au<l  incision  are  impracticable.  The  IcukixicHCent  light 
is  probably  not  active  enough,  unless  it  is  applied  three  or  four  times  a 
day.  The  patient  should  l>c  confined  to  the  house,  hence  the  light  is 
practically  out  of  the  question  unless  a  lamp  is  installcfl.  The  inhala- 
tion of  hot  medicated  vapors  promotes  hyperemia  and  leukocytosis,  but 
not  sufficiently  to  be  of  great  value  except  as  an  adjunct  to  other  modes 
of  treatment,  'llie  marked  muscular  activity  of  tiie  soft  parts  of  the 
lari*nx  is  a  great  imitediinenl  (o  the  successful  treatment  of  laryngitis. 
The  prime  object  of  ti-e-atruent  should,  therefore,  be  to  abolish  tlie  func- 
tional activity  of  the  intrinsic  muscles  of  the  limtix.  This  ran  Ik-  done 
by  prohibiting  the  use  of  the  voice,  requiring  all  conversation  to  be 
carried  on  with  pencil  an*t  paper.  Twenty-four  hours  of  such  functional 
rest  often  results  in  the  triumph  of  the  reactive  inflammatory  process  over 
the  invading  bactei-ia  and  their  toxins.  Vibratory  massgpe-^ppl Jed 
externally  over  (he  larynx  increases  the  cxingestion,  unloads  the  lymphatic 
vessels,  and  proumtes  leukocytic  migration. 

The  foregoing  illuslrativc  cases  suggest  tlie  method  of  thought  to  be 
ap]>lied  in  thesele'ction  of  the  uuxlalities  for  the  juTiinntion  of  the  rca<"tinns 
of  inHamiimtion  in  the  treatment  of  acute  inHaiiiniation,  where  inade- 
quate rea<'tion  is  the  rule. 

(c)  Excessive  reaction  is  rarely  present.  When  present  it  Is  usually 
due  to  an  excessively  virulent  micKioiTjanism.  or  to  marasmus  or  other 
cause  of  lowered  vitality.  In  such  conditions  a  moderately  vindcnt 
microorganism  may  cau.se  excessive  reaction,  llic  tissues  are  intensely 
swollen,  and  u  linear  incision  i]uickly  promotes  normal  reactiiin  by 
converting  the  passive  into  active  congestion  and  unloading  tlie  engorgisl 
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Kiiiphiitics.     With   tlicse  chnngfs  nomiul  or  nilcqtintc  warlion  is  es- 
tuhlislicJ. 

h  is  in  these  cases  thHt  the  application  of  cold  is  inciicated.  Cold 
rrduotvs  tlie  hyjicrcinia,  checks  Icukm-ytlc  mij^ration,  and  diminishes  the 
excessive  cell  prolifemtioii. 

General  Systemic  Treatment.— Tlie  objects  of  all  systemic  trealinent 
for  dje  proinotiou  of  normal  n-active  processes  are  (a)  to  increiLse  the 
ir^i-sUmcc  of  the  cell  stnictiircs,  jind  (h)  to  eliminate  the  infecting  micro- 
organisms. To  accomplish  these  ends  the  U-»x\  shonld  be  highly  nutri- 
ticiits  hut  bland  in  character,  while  the  elimiiiatton  of  the  (oxic  prcxIucL*! 
shoidd  lie  encouraged  by  the  administnition  of  saline  cathartics.  The 
skin,  liver,  and  kidneys  should  alsu  be  rendered  mujiv  active. 

KxceHsive  febrile  reaction  .slioiiM  ho  overcome  by  hydrotherapy  or 
(he  admuiistration  of  (|utnuie,  salicylates,  etc. 

Pain  may  l>e  relieved  by  the  administration  of  opiates  or  helladona. 
though  the  lenkcKle-scenl  ligh(  i.s  a  Itetter  remedy. 

Treatment  of  Chronic  Inflammation.— Adami  says:  "It  h  through 
no  dci-irc  to  be  epigrammatic  that  one  makes  the  stiitement  that  tlicre  is  no 
treatment  for  chronie  inHammation.  The  prcK-ess  consists,  as  we  have 
seen,  of  hj'peremia,  slight  exudation,  slightly  increased  leukocytosis,  and 
great  tissue  proHfcmtion, 

"'Hie  last-named  process  is  probably  not  to  be  checked  by  any  direct 
means  we  can  employ;  and  any  mechaciical  or  chenucul  means  we  use 
is  likely,  ver  se,  to  increase  rather  than  diiiiinlsh  it.  But  our  mechanical 
means,  directed  toward  an  increa.se  of  the  rapidity  of  income  and  out]>ul 
i)f  the  tissues,  <Io  more  good  in  this  way  than  harm  in  llie  other  way. 
It  luay  thus  be  said  lliat  our  treatment  of  a  case  of  clironic  iuHHinmation 
it  not  applied  so  much  to  die  condition  as  in  spite  of  it.  If  fibrosis  has 
kiken  ]>Iace,  we  cannot  wholly  undo  it;  but  by  increasing  the  vitality  of 
the  tUsues  we  may  ciie^^k  the  cuutinuance  of  llie  process  and  may  render 
the  absor|)tion  of  the  debris  more  rapid. 

Newly  formed  fibrous  tissue  may,  however,  in  some  coses  undergo 
irplion.  Tlie  remarkable  tlimJnution  in  siy^e  of  syjihiHtie  gummata 
r  polaMshnn  iodide  can  mean  nndiing  else;  fLs,  also,  (ibrotd  tul>crcles 
•Miitlered  over  the  peritoneum  st^n  at  one  laparotomy  have  been  found 
wholly  absent  at  a  subsequent  laparotomy  some  months  later.  'I'liis 
fact  ftffonls  the  suggestion  that  a  mild  grade  of  acute  inflammation 
iU|>erim{}osed  u|M>n  u  chronic  favors  absorption  and  explains  tiie  good 
r*ITn*(.s  of  induced  liyi)ereinia  in  leading  to  tlie  remcnal  nf  adhesicms  and 
the  restoration  of  movemenlH  in  joints. 

"If  a  low  degree  of  micrfjbic  innammalion  !«•  slill  pn^^'ut  there  is 
an  accompanying  hy[M'remia,  with  slowing  of  the  IiIimkI  stream;  tlie  nutri- 
tion of  the  part,  while  ap(>eariug  to  I>c  excessive,  is  often  nnilcr  ])ar. 
and  by  the  use  of  various  agents  we  strive  to  increase  its  nutrition.  Such 
modes  of  treatment  are  as  follows:  The  use  of  cold  for  short  times  at 
inten'als,  brin^n^  alK)ut  an  alternation  of  contraction  and  dilatation  of 
liie  bliMwIvessels;  the  use  uf  heat  more  or  less  continually;  the  use  of 
electricity:  rubbing,  handling,  and  massage  of  tlie  tissues,  to  the  end  that 
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the  venous  exodus  from  the  part  may  be  more  rapid  and  more  thorough; 
active  and  passive  movement  of  the  part,  to  accomplish  the  same  result 
by  pressure  of  contracting  luuscSes;  the  use  of  ooimterirritation,  rulie- 
facients,  vesicjints,  etc.,  wliicli  have  this  in  common,  that  tliey  probably 
increase  tlie  total  amount  of  M(mk1  brought  to  the  |)art.  'Hie  use  of  the 
scton,  now  discontinued^  hud  in  view  the  same  end. 

"The  result  of  all  these  modes  of  treatment  is  that  the  overturn  of 
blood  Is  rendered  nnich  greater,  the  venous  return  assisted,  and  (he 
arterial  blood  permitted  to  enter  more  freely.  The  normal  diapedesis 
of  leukocytes  tends  to  the  removal  of  celtular  debris,  and  the  circulation 
in  the  part  is  approximated  to  the  normal." 

In  Uie  early  stages  of  adhesive  pi-ocesses  of  tlie  middle  ear  the  appli- 
cation of  tlie  foregoing  principles  of  treatment  may  accctuipHsh  Uiuch 
toward  their  removal.  The  iiitenial  administration  of  theosinonin  has 
proved  iK-neficial  in  such  cases.  Its  use  in  old  fibnjsls  of  the  middle 
ear  is  T\'ithout  appreciable  effect.  It  is  probable  that  any  beneficial 
effects  of  pncumomassage  is  due  more  to  the  increased  lymphatic  flow, 
the  increased  nutrition,  and  to  the  absorption  of  the  inflammatory  pro- 
ducts than  to  the  increased  mobility  given  to  the  ossicles. 

In  ]iyperj>Ia3lic  rhinitis  the  object  of  treatment  should  be  to  remove 
the  cause  of  tlie  irritation,  usually  a  chronic  sinus  inflarnmation  with  its 
di.scliarge.  Operative  interference  is  usually  necessarj'.  In  addition 
to  the  removal  of  the  primary  source  of  irritation,  a  reactive  surute  in- 
Hammation  is  snj^erimpose*!  upon  the  chronic  inHainniation.  This 
favors  the  absorption  of  the  products  of  chronic  intlamnmtion.  ' 
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In  the  first  part  of  this  chapter  I  have  shown  that  acute  infiammation 
is  a  scries  of  reactions  excited  by  the  presence  of  baeteria,  their  toxins, 
and  the  celltdar  debris.  The  object  of  the  reactions  is  to  rid  the  tissues 
of  the  bacteria,  toxins,  and  cellular  debris.  Experience  has  shown  that 
In  acute  infiammation  the  ivacEion  is  not  sufhcient  to  do  this  as  quickly 
as  iihould  be  to  prevent  damage  to  the  tissues.  I^iat  is,  necrosis,  cellular 
de|H>sits,  and  adhesive  processes  are  liable  to  occur  before  the  reaction 
frves  the  celluljir  stnictun-.s  of  tlie  irrilants.  It  is  rational  therapy, 
therefore,  to  promote  the  inflammntor}'  reaction  rather  than  to  n'press 
it.  As  a  concrete  example,  I  will  rite  acute  corj'za,  or  "cold  in  the  head." 
This  is  a  reaction  due  to  certain  baeteria  and  their  toxins.  It  is  under- 
stood, of  course,  that  certain  predisposing  causes  have  prepareil  the  soil 
for  the  growtli  of  the  bacteria.  Ordmarily,  the  reaction  (increnscd 
h}'pereniia  and  leukocytosis)  is  inadequate  to  quickly  throw  off  the 
bacteria  and  the  toxin.  The  question  naturally  arises,  how  to  promote 
or  increase  the  reaction  ?  I>o  not  make  the  counuou  mistake  of  assuming 
thai  tfie  inflatiunatoiy  reaction  is  already  excessive.  It  may  be,  but  it 
is  usually  inudequale.     Tliose  who  assume  the  reaction  to  U*  exccjviive 
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often  apply  adrenalin  locally  to  reduce  tlie  reaction.  This  reduces  tlie 
h\-peremia,  cell  nutrition,  and  leukocytosis,  whereas,  they  should  be 
Iiicrease<l.     It  does  establish  Ijetter  drainage. 

Tlie  same  law  applies  to  nearly  all  acute  inflammations  of  tlie  upper 
respirator}'  tnict,  including  the  ear.  It  Ls  tlic  pur|)ose  of  tlii-s  section  to 
discuss  the  various  proocihin's  wlicreby  tlie  rea<'tion  of  inflammation  Ls 
promoted  or  increased,  and  to  outline  the  indications  and  the  metbwJs 
for  their  therapeutic  application. 

Oounterirritation. — Counterirritation  has  long  been  used  to  counter- 
act intlammatunr'  processes,  the  prevalent  idea  being  that  it  diverted  the 
bItHxl  to  the  surface  and  away  from  the  seat  of  inllainmation.  We 
know  now  Uiat  while  its  use  was  rational,  the  cxi>lanatlc>u  of  its  good 
effects  was  irrational.  Counterirritation  applied  over  the  iiiQamed 
area  not  only  increases  the  superficial  hypcrcinin,  but  it  increases  it  in 
the  deeper  tissues  as  well.  It  also  increases  tlie  leukocytosis  and  cell 
nutrition.  Thus,  instead  of  counteracting  the  inflammation,  it  pronii)te.s 
the  inflammatory  reaction. 

Counterirritation  has  but  little  place  in  otolaryngological  practice,  for 
two  n^asons:  (1)  Because  tlie  blistering  and  acarring  whi<h  occasionally 
result  from  it  are  objectionable  for  cosmetic  reasons,  and  should  surgical 
uiterfereuce  become  necessary  the  skin  is  in  bad  condition;  (:i)  because 
there  are  other  mo<lalities  that  are  more  efficacious. 

Poulticing. — This  is  also  an  old  method  of  treating  inflammation. 
The  nmlst  pabulum  of  bread  and  milk,  or  otlier  ingredients,  is  u.sually 
applieil  hot,  the  whole  being  covered  with  cloths  or  oiled  silk  to  retain 
the  heat  and  moisture.  While  poulticing  promotes  inllammatoiy 
reaction,  it  has  fallen  into  dLsuse,  because  better  modalities  have  taken 
its  pliicv.     It  obviously  has  little  pliire  aboul  the  lieiid. 

Scarification  and  Wet  Cupping;  Artificial  Leeching. — Scarifiers 
were  once  in  every  family  physician's  outHt,  whereas  tlicy  arc  now 
rarely  seen.  Scarification  was  usually  combined  with  cupping,  and 
wa.1  designated  "wet  cupping."  With  a  comb-Hke  knife  or  with 
a  ^I'rie**  of  conceale<l  blailes  lilieralefi  by  pivssing  a  spring,  the  suptT- 
ficial  Ia\-er3  of  the  skin  were  many  times  incised,  and  a  cup  in  which 
a  few  drops  of  alcohol  or  a  piece  of  paper  was  burned  was  quickly 
applied  over  the  incise<l  surface,  and  the  nepitivc  air  pressure  ci-eateil  by 
tlie  heat  in  tlie  cup  catisei!  free  oit/.iiig  iif  I)Iijik1.  The  idea  piwjiiled 
that  this  diminishf^d  the  excessive  inflammatory  reaction,  whciVJLs,  as  a 
matter  of  fact,  it  increased  it.  That  is,  it  increased  tlie  hyperemia 
and  leukocytosis,  established  adequate  reaction,  and  hastened  the  elim- 
ination of  the  bacteria,  toxins,  and  cellular  detritus. 

Wet  cupping  was  formerly  much  practise<l  in  acute  mastoiditis,  and 
doubtless  with  t>eneficial  results.  I  have  often  ustnl  it  for  this  purpose, 
ajifl  fecnmmend  it  as  a  valuable  mode  of  treatment  ui  the  early  stages. 

Leeching, — ^This  is  a  venerable  thenipentic  measure  of  great  value  in 
prtjmoling  inflammatory  reaction,  I  have  seen  children  with  broncho- 
pneumonia quickly  [MISS  from  a  state  of  stiqx'faction,  with  it  jiuIm?  of 
200  |>er  minute,  to  one  of  complete  consciousness,  with  quiet  re.spinitions 
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and  a  pulse  of  100  per  minutp  after  the  applicution  of  a  few  leeches  to 
the  chest.  Likewist;,  I  liavp  seen  the  pain  uiu!  tendcniess  in  acute 
masLnlililis  siibsult;  uiuler  Icei'hiii^.  With  tlic  impr()ve<l  terhnique  of 
mastoid  siirger}',  iiml  witii  the  acoiimulatcd  obscnationa  of  aural  sur- 
geons to  the  effect  tliat,  white  many  of  tlic  ca,ses  of  acute  mastoiditis 
subside^l,  but  few  were  cured,  leecliing  and  kindred  measures  have 
!»een  gradually  abandoned.  The  keynote  to  tlie  pre.sent-<lay  mastoid 
tlierapy  is  the  total  eradication  of  tlic  diseased  proit'ss  at  the  earliest 
possible  moment  by  sur^ic-al  intervention.  Doubtless  the  |)eudulum 
has  swunp  too  fur  to  the  surgical  side.  An  iuepeased  knowledge  of  the 
pathology  of  iriflamniutioii  ami  4>f  the  pn.n.'C-'^.ses  of  n'j»air  will  enable 
the  surgeon  to  <lifferentiatc  more  closely  between  the  operative  and  non- 
oj)erative  ca-ses. 

Krom  three  to  six  leeches  may  be  applied  over  the  mastoid  process  and 
in  front  of  the  trails  in  the  ver*'  early  stages  of  acute  mastoiditis  with 
decidedly  beneficial  effect.  This  is  good  treatment  while  watching  the 
development  of  a  case,  and  in  some  cases  promotes  the  inflammatory' 
neaction  (increased  hyperemia  and  leukocytosis)  to  such  a  degree  as  to 
lead  to  a  s|jeedy  recovery.  It  i.s  doubtful  if  leeching  is  efficacious  after 
the  di.seaj«  has  continued  several  days.  Even  then,  however,  it  will 
affect  the  iuHamnjiitory  j>r(K-css  favorably,  thou^di  not  e[iou;;h  to  effect 
a  cure.  The  ease  must  tlicn  U'  trt'atcd  surgically  {removal  of  a<]enoid.s 
in  children,  and  possibly  the  exenteration  of  the  ethmoidal  sinuses  in 
adults,  or  a  mastoid  o|x'ration)  or  allowed  to  assume  a  latent  or  chronic 
form. 

Inig^ation  or  Lavage. — This  mode  of  treatment  has  long  been  applied 
to  inflamed  mucous'liiied  cavities  of  the  no.se  and  act-essory  .sinu.ses 
of  the  nose.  The  prevalent  idea  its  to  its  mtwlc  of  action  is  that  the  solii- 
ti(m  iisi-d  mechanically  removes  tlie  inflanunatory  sctretions,  and  tlius 
lessens  the  noxa  or  hx-al  irritant,  all  of  u-htch  Is  iloubltcss  true.  It  also 
increa-ses  the  local  hyperemia  and  tnigration  of  leukocytes,  r".  e.,  promotes 
the  inflammatorj'  reaction.  Its  action,  however,  is  usually  slight  and 
transient,  and  inadequate  for  the  ptirpose.  The  inflammatory'  process 
passes  into  the  chnjine  lyjx*  with  tissue  deposit,  thus  causing  pcruuinent 
changes  detrimental  to  the  pliy.siological  integrity  of  tliestnK-tures.  There 
arc  circumstances,  iiowever,  under  which  lavage  nuist  be  used  in  the 
treatment  of  sinultis.  If,  for  any  reason,  o|>eration  Is  refused  or  is  not 
advisable,  lavage  may  be  practised  through  the  ostia  or  through  artificial 
iHKiiings  into  the  .sinuses.  In  acute  cases  the  renction  thus  establisheil 
quickly  overromcs  tlie  noxa,  and  healing  speedily  results.  In  chronic 
case.s  the  reaction  thus  promoted  is  inaderjiuile,  and.  indeed,  in  the  nature 
of  tlnngs,  Is  not  calculated  to  arrest  the  noxious  process.  Chronic 
inflammation  consists  of  liyjMTemia,  slight  exudation,  slight  migration 
of  leukocytes,  and  great  tissue  proliferatiim.  Tlie  last-named  process  is 
pntbubly  not  to  Ijc  eheckctl  by  any  direct  means  we  can  employ. 

Fn>m  the  foregoing  it  is  plainly  gofxl  treatmenl  to  employ  such  solu- 
tions by  irrigation  ms  will  in<'rrasc  die  h^-peremia,  the  migration  of  leiiko- 
cyte.s,  and  tlie  nutrition  of  Uie  chronically  inflamed  mucous  membrane. 
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To  these  ends  nonnal  salt,  horir  flci4!,  inilrl  iodine,  and  otlier  solutions 
iiuw  bo  employed.  Even  nonnal  salt  solution  proinotca  llic  reaction 
of  inflammation.  It  is  to  be  expected,  therefore,  tliat  wlule  lava^ 
will  not  remove  the  ti.ssne  proliferation,  it  will  promote  tlie  influmrna- 
tory  reaction,  increase  tlie  nutrition,  and  remove  the  infective  nr>.\a  .still 
remaining.  It  aUo  removes  the  irritatinjj  toxic  .se<-retion.s  and  thus 
relir-ves  th(*  tissne^i  of  another  source  of  vicious  irritation. 

Massage. — Under  this  term  are  Inchideii  three  UKMhdities  of  treat- 
iiM-nt.  namely:  (a)  Manual  massage,  [h)  mechanical  massn^,  and  (c) 
altoninte  mre-faction  and  conden.sntion  of  air  in  a  cnvitj',  tlie  so-calleei 
ptK'iiiiioma.ssa^  as  devised  by  I  >elstrtnclie  and  as  moiiified  in  the  \'arioU8 
n>p(*liani<*allv  driven  umehines  so  coninionlv  used  in  America. 

'Hie  effect  of  inassa^  upon  iiilliiiiird  tissue  Is  to  in<'rejise  the  hyperemia 
and  nutrition,  and  the  iliajH'dL'sis  nf  leukocytes.  Tin-  iiiHainnmtory 
n'Hc'tion  is  thereby  promoted  and  tlie  tissues  mea-surably  relieveil  of  the 
irritant  noxa. 

ia)  MuAAHi^  of  tlie  larkiix  in  acute  limnpitis  ami  for  the  relief  of 
singers'  nodules  lias  Ix'cn  us<'d  with  dcrijlecl  U-nclit.  It  may  Ix*  applinl 
hv  hand  manipulations  or  hv  u  vibnitor}'  tnassa^  machine.  The  motion 
ami  phy.sical  force  tlius  applied  to  the  exterior  of  the  larynx  Increases  the 
h^iieremia  and  leukocytosis  of  tlie  parts,  and  thus  aids  in  die  removal 
.of  bacterial  infection  and  improves  the  nutrition  of  die  cells,  diereby 
'  fiislrring  resistance  to  mechanical  irritation  from  faulty  use  of  die  vocal 
appnmlus. 

{b)  Mechanical  or  vihrnlon,*  ma-ssage  is  of  special  value  in  acute 
ailenitU  <»f  the  cen'icjd  glands,  its  application  f|nickly  reduciuf*  the 
■  jiwellinj^  and  tendenies'i.  It  is  not  pood  treatment,  however,  to  limit 
tjic  attention  to  tliLs  nnxic  of  procedure,  for  to  do  so  Is  to  ignore  the 
priiiiary  .source  of  the  glandular  dLsea-se,  namely,  Uie  tonsils,  a<lenoids,  and 
phar\'ngeal  glanfls.     The  mjissage  is  only  an  adjunct  to  the  treatment. 

(r)  Pneiunonia.H.sag(?  by  means  of  luLud  or  uiech;nii<'any  driven  devices 
iua  been  used  extensively  and  almost  empiriently  for  the  relief  of  deaf- 
Re**  and  tjnnitn.s,  witli  but  little  result.  The  same  procedure  applied 
in  ca.ses  of  acute  otitis  me<lin  would  l>e  of  vastly  more  use  to  patients. 
'HiAt  it  has  been  nse<l  for  this  purpose  f  am  imprepare^l  to  suy.  It 
atantLt  to  reason,  however,  that  the  movements  thus  imparted  to  the 
mrmbitLna  tN-mpani  and  the  ossicular  cliain  would  increase  the  hy|x^remin, 
the  cell  nutrition,  and  the  migration  of  die  leukocytes  in  the  inflnmeil 
inueoiLH  iiteinbrane.  and  tlius  hasten  the  reparative  process. 

Leokodescent  Light. — During  the  past  few  years  radiant  energy  in 
tiie  fi»rin  uf  lijjbt  fnnn  a  .'»(X)  candIe-f>ower  ineuridr'went  globe  ha.s  Ixvn 
iLw<i  in  the  treatment  of  inflammatory  processes.  The  beneficial  efTects 
are,  perfiaps,  l>est  explained  by  saying  that  it  promotes  inflanunatory 
reaction  (by  hv()ereniin,  cell  nutrition,  anri  dia|>e<]esis  of  leukocytes) 
kftiMl  iJiU'i  hastens  the  removal  of  the  bacteria  and  other  noxious  niulcrial 
cauAing  the  irritation.  I  have  l)een  using  the  light  for  about  three  years, 
and  liave  found  it  one  of  Ute  most  u%ful.  if  not  the  most  asefnl,  mechani- 

;  agency  for  promoting  reactim  in  inHainmatory  diseases  of  the  upper 
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respiraton-  trHol.  Aciite  coTyz&  soinetimes  succumbs  under  its  influence, 
I  have  repeatedly  seen  chronic  suppurative  sinuitis  become  painless  and 
cease  to  discharge  purulent  secretions  into  tlie  nose.  I  have  never  ouiwl 
sudi  a  case  witli  it,  tlie  purulent  dlsclmrjte  retuminj^  in  a  few  days  or 
weeks  after  ceasijijr  its  uwc.  \Vliether  its  prolongtid  use  would  have 
fiTected  II  vmv  I  am  imt  pivpuivd  to  state.  Tlie  liglit  relieve.s  j>ain, 
tenderness,  and  swelling  in  a  surprisingly  short  time,  and  superficial 
infections  sometimes  disappear  rapidly.  This  is  not  surprising  in  view  of 
our  knowletlpe  of  radiant  energy  from  the  Finsen  light,  the  Hdntgen 
ray,  and  the  high-l"re(]nency  electrical  currents.  The  500  candle-power 
lamp  is  known  to  ]>ossuss  high  chemical  and  |>enetratiug  properties.  In 
addition  to  tliLs  the  heat  rays  are,  of  tliemselves,  of  great  usefuhiess  in 
promoting  inflamiuatory  reactions.  Tlie  combination  of  the  ehemieal 
and  the  heat  rays  is  ideal  for  the  treatment  of  inflammatory*  diseases,  as 
the  reaction  excited  is  more  profound  than  with  either  the  heat  or  the 
chemical  rays  alone.  The  range  of  application  of  tlie  500  candle-power 
lamp  is  as  wide  as  inftammation  itself.  It  will  not  cure  all  cases,  but  if 
the  reaction  is  inadequate  it  will  benefit  in  so  far  as  it  ]>romote3  adir- 
([UJile  ]-eaction.  If  thei-e  is  excessive  reaction  its  use  is  contraindiraleil, 
eoUl  being  indicated.  If  adequate  reaction  is  present,  as  in  incised 
wounds  healing  by  6rst  intention,  its  use  is  contraindicated.  It  should 
1)0  renu'rnlnTed  that  the  inflammatory  reaction  usually  reaches  its 
maximum  of  efficiency  at  the  end  of  about  twenty-four  hours,  and  that 
to  get  the  maximum  results  by  any  of  the  modalities  referred  to  in 
this  section  they  should  be  applied  within  the  first  twentj'-four  hours, 
before  tissue  proliferation  begins.  Tissue  proliferation  of  a  |x?rmaneiit 
tyj>e  begins  at  about  the  fiftli  day  of  acute  inflamriiation,  and  becomes 
more  and  more  established  as  time  goes  on.  This  is  jiractically  illus- 
trated in  acute  mastowlitis,  where  tlie  simple  operatiun  Is  almost  always 
successful  if  p(*rfornied  within  the  first  five  days  of  the  disease,  whereas 
after  that  pcrioti  its  i)crmanent  success  is  more  and  iiinre  doubtful. 

The  explanation  is  obvious  in  view  of  the  well-known  fact  that  tissue 
proliferation  is  a  manifestation  of  ehronic:  inflammalion,  and  that  chronic 
uiflamnmtion  is  not  readily  cheeked  by  any  direct  mechanical  means  at 
our  command,  except  by  a  most  thorough  exenteration  of  all  the  diseased 
tissue  and  tlie  establishment  of  free  drainage. 

Bier's  Treatment. — Bier's  treatment  has  atlractetl  a  great  deal  of 
attention  within  the  last  few  years.  It  is  based  u|M>n  the  promotion  of 
bj'pereraia  in  the  treatment  of  acute  suj)purativc,  tuberculous,  and  other 
conditions.  He  promotes  botli  active  and  passive  hy(>epemifl;  active 
by  Uie  use  of  hot  air,  and  pa.ssive  by  constriction  of  the  parts  and  by 
negative  air  pressure  in  cn>ities.  He  finds  active  hyperemia  of  n»orc 
value  in  chronic  cases,  where  proliferated  tissue  is  to  be  absorbed.  He 
also  finds  it  useful  in  acute  cases,  but  not  so  useful  as  passive  hyperemia 
induced  by  I'ompresston  so  applied  as  to  temporarily  obstruct  the  effer- 
ent veins  of  a  ]>art,  without  arresting  the  enfn,'  of  blotnl  through  the 
afferent  arteries.  |He  also  employs  suction  by  cupping  over  small 
inflamed  areas,  and  by  large  glass  chamljera  into  which  the  affected 
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part,  as  U»e  hand  or  foot,  may  be  introduced  and  the  surrounding  air 
rarefied. 
Sondermann  has  devised  an  apparatus  especially  adapted   for  pro- 

[  ducin^  negative  air  pressure  in  the  air  cavities  of  Uic  head.     Urawley. 

ll)ahney,  and  Pynclion  have  also  devised  apparatuses  for  this  purpose. 
Hier's  in-alinent  Ls  uppHcabIc  to  those  cuses  of  ncule  inilamumtion  in 
u'hich  tlio  intliinuiiiitorv  rea<'ti()n  is  inadetpiute  to  eoj>e  with  t]ie  irritiiiit 
noxa  causing  the  inflannnntion.    ITie  treatment  should  not  be  applied 

Lao  as  lo  pro4hicc  excessive  reaction  (while  ederna)  (if   the  tissues.     It 
]ioilld   never  cause  pain.     It  must  not    pioduce  paresthesia  or   false 
sensation.     In  the  na.sHl  chainlters  it  shoiilil  not  l>e  kept  up  for  mure 
than  one-half  lo  one  hour  at  a  time.     'Ilie  mode  of  treatment  ivquires 
it  caution  in  its  use,  as  nnich  Iiarm  can  be  done  with  it.     If  white 

tctlenm  is  induce*!,  tlie   bacteria   spread    tlirough   the   tLvSues  and    tlie 

fprooess  becomes  more  generalized.     Heat  is  then  iii(Heated. 

Inflammation  is  not  yet  fully  un<lerstood,  and  until  it  is  ca.ses  cannot 
be  Hidividualize<I  for  treatment.  Wright's  demonstration  of  antilnt- 
phins,  prrcjpiih.s,  lysins,  and  ojwonins  hi  t\w  blood,  an<i  that  die  opsonins 
are  of  greater  importance  than  the  leukocytes,  as  tlie  latter  arc  dcfK-nrl- 
enl  upon  tlie  fonner  for  their  etticiency,  lias  di9turbe<l  existing  idea.:!  to 
such  an  extent  that  there  is  a  "shuffling  of  dry  bones"  in  the  scientific 
world.  It  appears  that  the  leukocytes  cannot  digest  or  neufmlize  tlie 
bacteria  until  they  have  been  acted  upon,  weakened,  or  rendered  vul- 
nerable by  the  opsonins.  It  would  seem  that  the.se  researches  show 
that  Bier's  mellHHl  of  inducing  hyperemia  dtx's  not  simply  flush  out  the 
inflamed  area,  but  that  the  supply  of  leukocytes  iuid  antitropins  causes 

I*  rapid  removal  of  the  dead  bacteria  from  the  field  of  action  through 

'the energized  leukocytes  (Adami).  It  appears  therefore  that  the  opsonic 
index  is  of  even  greater  importance  than  the  leukocytic  index.  Should 
the  leukocytosis  be  marked  and  the  o|jsonins  scanty,  die  bactericidal 
and  scawngerial  properties  of  the  leukwytes  would  be  greatly  irni)airrd, 

I  and  the  reaction,  while  apparently  adefpiate  acconJtng  to  the  older 
standanl.  would  Ix.*  inadequate  according  lo  tlie  newer  standanl  of 
the  opsonins.  (See  the  Opsonic  Index  and  Vaccine  Treatment  of 
Infectious  Diseases.)  However  this  may  be,  further  ob5er%*ation3  are 
neceasary  before  the  older  standard  is  abandoned  for  clinical  purposes. 
Technique. — In  acute  inflammatory  diseases  of  the  nose  and  accessory 
MniLse.s  negative  air  pressure  produced  by  the  Sondermann>  the  Urawley, 
or  tlie  Dabney-Pynchon  devices  may  l)e  obtained  as  follows: 

(n)  Intn^Iuce  the  nasal  tip  or  tips  into  the  anterior  naris,  turn  on 
ttie  ejchaust  power  (IihikI  bulb,  water,  or  compressed  air,  according  lo  the 
iip[uinitus  used),  and  instruct  tlie  patient  to  swallow.  Tins  brings  the 
soft  palate  in  contact  with  die  posterior  wall  of  the  pharj-nx  and  <*Ioses 
the  coiiiinunication    lx*tweeu    tlie   epi[)har\*nx   and    the    mc'soplian'nx. 

I  The  air  in  the  nf»se  and  accessorj'  sinuse.s  and  the  Eustachian  tilings  is 
rarefied,  and  hyperemia  of  tlie  mucous  membrane  results.  After  a 
littk?  pniclice  llic  patient  is  able  to  maintain  the  state  of  negative  pressure 
for  several  minutes  at  a  time. 
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ih)  Tilt*  nrgiitivc  pn'ssim*  should  Itc  nltomiitnl  even-  (hrtf  to  five 
minutes  willi  |K'ri<Ni.s  of  rt-sl,  the  whole  [ktiikI  of  ta'uttneiil  exteiniing 
over  fifteen  to  forty-Kve  minutes. 

(c)  If  the  treiitment  is  attenflcd  bvpain,bleeHinj;.or  white  edeiuaton:} 
swelling  the  negative  pressure  is  tmj  great  ami  shoulil  he  reduced.  Heat 
in  ti»e  fcinn  of  hot  air  is  indieate<l  to  counteraet  the  wiiile  edematous 
swelhiig  sliuuld  it  occur. 

(rf)  'ITie  nose-piece  shouhl  1m*  jwitterned  after  the  Seigel  otoscope,  so 
that  Ilic  nuieousinemlmuie  may  he  iiisjM'oted  tluriiig  the  course  of  apphca- 
tion  i>f  Ihe  negative  air  pressmv,  and  if  the  nieniltniiie  heeomes  |mle  and 
e<lemiitoiis,  or  hjoeds,  the  treatment  should  l>e  lihiindoiied  for  twenty- 
four  hours;  that  is,  paralysis  instead  of  dilatation  of  the  vessels  has 
(X-cnrred,  and  the  nutrition  of  the  cell  striirture.s  ami  the  local  leuko- 
cytosis have  l>een  still  further  fiiniinished.  'VUc  inethfMi  of  treatment, 
therefore,  n-qnin-.s  the  greatest  care  and  Intelligent  application  to  be 
Ixnieficial.  Its  caretess  and  indLseriminate  use  can  ordy  produce  hann- 
ful  effects.  The  greatest  objection  to  tlie  niiMle  of  tn^^atnient  is  the  ease 
of  application  and  case  wilii  which  great  harm  can  1>c  done  with  it. 

Jvdicationn. —  (a)  In  the  first  five  days  of  a<'iite  rhinitis,  {h)  In  the 
first  hve  (jays  of  acute  sinuitis.  {c)  Iti  the  first  live  daj-s  of  acute  in- 
flammation of  the  pharyngejil  tonsil,  {d)  In  acute  tubal  catarrh,  (c) 
Chronic  punilent  inflamtnation  of  the  sinn.ses.  In  chnmic  ciLses  the 
negative  air  pifssure  should  he  very  mo<lerate,  as  otherwise  it  might 
proihice  eilen^a  and  white  swelling  and  add  fuel  to  the  flames.  Its 
greatest  eiliciency  will  be  found  in  acute  inflammation.  In  chrome  in- 
Hanunalion.  either  catarrhal  or  suppurative,  heat  in  the  fonn  of  hot  air 
is  a  more  rational  nifMle  of  treatment,  as  it  produces  an  iK-tive  liyjieremia 
and  increases  tiie  cell  nutrition.  Ttte  negative  pressure  pr<Mlui  I's  u  passive 
hyperemia  and  leuk<H'ytic  mignitiou,  priK-cs-ses  much  needed  to  promote 
speefly  resolution  of  the  inflamrnatori*  process. 

(e)  When  purulent  secretions  arc  present  they  nrc  drawn  into  the 
bottle  reservoir  of  the  apparatus.  In  these  eases  the  negative  air  pressure 
not  only  pi»motes  the  irillammator}'  reaction,  bill  it  removes  the  irritating 
secretions  as  well. 

(/ )  The  treatment  should  be  repeated  every  day  or  everi,'  other  day. 


THE  OPSONIC  INDEX  AKD  VACCINE  TREATMENT  OF  INFECTIOUS 

DISEASES. 

Tlie  ojwonie  index  and  vaccine  inatment  is  essentially  a  painstaking 
laboratory  prix-e-ss,  anil  canni)t  be  used  as  a  routine  niocle  of  lieatment. 
It  should  only  be  atteni[)ted,  t[ien*for(;.  when  such  facilities  an'  at  tlic 
service  of  the  physician.  The  incLhixI  ap[HMirs  so  promising,  however, 
that  it  should  be  tried  whenever  suitable  cases  and  expert  laborator}' 
control  are  available.  The  value  of  the  (►psonic  index  control  hits  been 
best  ilcmonstratetl  in  local  fnlx^reulons  lesions,  but  it  has  also  been 
demonstrated  in  a  lesser  number  of  eases  in  which  streptococcal, 
stjiphylococcal,  colon,  anrl  other  bacterial  infections  are  present. 
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Hie  opsonic  index  is  ba.sed  upon  the  average  value  of  a  number  of 
liL'althy  non-tuberculous  subjects,  and  is  LiKlicatcd  tis  1.0.  The  principle 
umicrlviiig  the  vaccine  treatment  under  the  guidance  of  the  opsonic 
index  is  as  foUows: 

Certain  white  l^lofxl  cell.i  and  endotlieha  are  enabled  to  take  up  and 
destroy  bacteria,  lliis  prt»ces3  is  called  phagocytosis.  Wriglit  and 
otiiers  have  shown  that  tlie-se  corpuscles  can  only  d"  this  after  tlie  bacteria 
Itavt-  Ix**?n  acted  upon  by  tlic  opsonins  of  the  blood.  If  the  amount  of 
opsonins  is  normal,  or  1.0,  phagocytosis  is  normally  and  rapidly  [>er- 
fonned;  if  the  opsonins  are  below  normal,  phagocytosis  is  imperfectly 
jierformed.  Ilie  opsonic  bodies  probably  attach  tliemselves  to  the 
hacleria,  and  weaken  or  otherwise  j)re|>aix*  tlieni,  so  that  they  are  readily 
enveloped  and  destroyed  by  the  white  blootl  corpuscles.  If,  dicrefore, 
the  opsonins  are  dcBcient,  the  bacteria  are  not  suflSciently  prepared  for 
il(*stniction  by  the  while  corj>u.scles.  Tlic  opsonins  npfJcar  to  l>e  an  index 
of  whiit  has  fonnerly  Itcen  called  the  "resistance"  of  the  cells  of  the  body. 
Ujisimo  is  a  Latin  verb,  which  means,  "1  prepare  for  food." 

When  a  subject  is  infected  by  tubercle  bacilli,  or  other  pathogenic 
inicroorganisms,  he  has  less  than  tlie  normal  amoimt  of  opsonins  in  the 
blood  and  is  said  to  have  a  lowered  opsonic  index,  or  lowered  resistance. 
This  fact  has  been  utilized  in  diagnosticating  obscure  hidden  local 
(ul>ercutous  proces?«!S. 

Wright  and  others  have  shown  tliat  when  a  subject  atTected  by  local 
luljereulnsis  is  injecte<l  with  Koch's  new  tuberculin,  the  opsonic  inde-x 
first  falls  a  little,  then  rises  to,  or  above,  normal.  The  o|\sonic  index 
ia  taken  daily,  and  after  n  few  days  it  begins  to  fall.  \Vhen  it  has  again' 
receded  considerably  below  normal  anotlier  injection  of  Koch's  tubei^ 
(tjlin  is  given.  In  this  way  the  ])atient's  opsonic  iiulex  is  maintained 
m-ar  normal,  and  tint  niuxiuium  of  bacterial  destruction  is  muhituiiied. 
The  general  condition  of  llic  patient  Is  better  when  the  ojtsonic  mdex  is 
high  or  near  normal,  and  it  is  worse  when  it  is  low. 

Too  small  or  too  large  a  dose  of  Koch's  new  tubcrcidin  is  inetfcctivc. 
Indeed,  too  largi'  a  dose  is  marfced  by  a  rapid,  steep  fall  in  the  opsonic 
index  and  the  impoverishment  of  tlic  patient.  This  shows  the  impor- 
tance of  using  tlic  opsonic  index  in  regulating  the  dosage  of  Koch's  new 
lulten'ulin,  and  explains  the  various  and  contlictiug  re-sults  reported  from 
Its  improper  use. 

'V\w  .MTum  treatment  of  siniiilis  and  inastoiditis  under  opsonic  con- 
ln»l,  according  to  J.  C.  Herk.  affords  apparently  good  results,  diough  it 
w  too  early  to  fort'tel!  its  nllimate  plaee  in  the  therapy  of  tlie  infectious 
tliseases  of  the  ae<'essory  cavities  of  the  head.  The  leiikode-sceut  light 
aL«) -weins  to  give  g(X)d  re^sults,  though  their  permanency  has  not  li(»en 
I  rjitdb      A  more  rational   thera[>cutic  measure  is  to  establish 

V  I'Mi  and  drainage,  thereby  removing  the  chief  predisposing  cause 

of  infcdioD  ond   inHammation.  and  then  administer  the  appropriate 
serum  prepare<l  from  the  Itacteria  peculiar  to  each  case,  the  opsonic 
in<lrx  iK'ing  detcrmiiird  at  intervals  of  two  or  three  weeks.     This  is  in 
accordance  with  Wright's  own  statement. 
9 


CHAPTER    VTTT. 

THE  INFLA\niATOnY  DISE.\SKS  OF  THE  NOSE. 

ACUTE  RHINITIS  DUE  TO  MICROORGANISMS  OF  SPECIFIC  FEVERS 
AND  TO  CONSTITUTIONAL  DYSCRASIAS. 

It  b  u  wcll-rccojjniwtl  cUniciil  fnct  that  the  initiul  stage  of  the  various 
extinthenmtous  or  sjx'cific  fevers  is  characteriwtl  by  an  attack  of  aeiile 
rhinitis.  Certain  constitutionat  dyscrasias  also  give  rise  to  acute  rliiuitLs. 
The  infectious  or  exantheniatons  fevers  commonly  characterized  by  an 
attack  of  acute  rhinitis  are  smallpox,  typhoid  fever,  acute  articular 
rhfiiinatisri],  epiilcniir  JiUliienxa  (laK^'pIJe).  ervsi[H*]as,  ami  diphtheria. 

Tlie  symptoms  of  all  tiic  fon-going  tyjM's  of  specific  acute  rhinitis  are 
about  the  same,  except  in  dijxlitheria,  wlien*  a  ]>seudomeinl)mnc  may  Ite 
present.  Tliere  are  the  usual  manifestations  found  m  cor\'/a  witli  con- 
junctivitis and  pliotophobia.  An  examination  of  tin-  nmcous  mcmbnine 
of  the  nose  iind  fanccs  .sometimes  shows  an  eruption  qnile  .similar  to 
that  found  on  the  skin. 

The  treatment  should  consist  in  the  use  of  mild  alkaline  sohitions  with 
an  atomiiier  or  a  nasal  douclie.  The  objection  to  the  iloucbe  Is  Uie 
|>ossibility  of  carrying  the  infection  to  the  middle  car  shonh!  the  patient 
hapi)en  to  swallow  while  die  fluid  is  in  the  nose.  The  nase  .should  be 
irrij^ated  tlin-e  or  four  limes  daily. 

The  constitutional  dy.serasias  which  cause  acute  rhinitis  are  acute 
articular  rficnmatism,  diabetes  melHtus,  and  st/orbutus.  In  iliabetic 
rhinitis  the  s_\anptoms  when  pn'sent  ri.se  and  fall  with  the  ]>ercenta^  of 
su^ar  in  tin*  urine.  Scorbutic  rhinitis  is  lusswialcd  with  infantile  s<*ur\")', 
and  is  cbaracterixed  l>y  an  trxcoriation  about  the  nasal  orifice. 

Tlie  treatment  should  Ik*  addressed  to  die  relief  of  the  hx-al  nasal 
symptoms  and  to  die  improvement  of  the  constitutional  dyscrasias. 


ACUTE  RHINITIS. 


Symptoms. — Acute  coryza;  cold  in  (he  head. 

Definition. ^Acute  riiinitis  i.s  an  acute  iidlanunntion  of  (he  nasal 
mucous  membrane,  characterized  by  chilly  sensations,  lassitude,  nasal 
disehar|3;e.  and  a  swelling'  of  the  mucous  membrane  of  the  nose.    Tlie 

p;ilirnt  al>io  com[»lains  of  a  stutfiiu'ss  of  the  nose  and  snifzinp. 

Etiology.— The  cliicf  pn'«lisposinf;  cause  of  acute  riuTiitis  hi  adults  is 
an  obstrucdve  lesion  of  die  nasal  se[)tum,  which  predisposes  to  ibc  lival 
growth  of  the  paihogenic  bacferln  und  the  devclopmcnl  of  thctr  toxins, 
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hence  the  inflammnlon,-  rpaotion  in  the  forrn  of  an  ncntc  rhinitis.  The 
ritigf  orotln-rdeviatiDn  of  l!ie  weptmn  impinges  upon.ortsflowly  approxi- 
inaleti  to,  tlie  inferior  nasal  coiieha  (inferior  turbinated  body),  thus 
interfering  with  drainaj^v  and  ventilation  of  tlie  nose  and  aceessory  sinuses. 
When  tlie  anterior  [mrtion  of  the  .sej)tuin  i.s  tini.s  defonned  it  obstnieLs 
the  breathwar,  and  eaeh  descent  of  tlie  diaphni^ni  a<'ts  like  die  plsl<m 
Talve  f>f  a  syringe  and  rarefies  the  air  in  the  niisal  ehanilwr  posterior  to 
the  olistnielion.  The  negative  pr(\ssi]re  thus  created  causes  the  bUxMi 
to  fill  tlie  vascular  tissue  of  the  swell  bodies  on  the  inferior  and  niichllc 
turbinals,  hence  the  stuffiness  of  the  nostrils.  FurthermoR',  the  nio- 
clmnical  irritation  caused  by  the  pressure  of  the  ridge  or  other  deviation 
against  Ihe  turbinaU  still  furdier  aggravates  the  irritation  and  swelling 

'of  die   mucous   membrane.     The  .secretions  a.rv  Uiereby  increased   in 
quantity  and  changed  in  character. 

Inquiry  usually  elicit.s  the  statement  that  the  patient  (if  an  adult) 
ha-i  lH?en  inclineil  to  chronic  rhinitis;  indeed,  a  complete  examination 
often  shows  the  patient  to  have  been  subject  to  acute  exacerl>ations  of  n 
rhronic  riiinitis.and  that  aseptal  deformity  is  present.  Septal  deformity 
is  not,  however,  always  present,  hence  each  case  shoiihl  l>e  studied 
for  ihe  peculiar  etiological  factors  back  of  it,  so  thjit  the  Irfiitmeiit  for 
the  ultimate  cure  and  prt^veution  of  the  acute  exatvrbations  may  \x 
intelligently  directed. 

.'Uiother  verj*  common  cause  of  acute  rhinitis  is  an  imbalance  in 
iJie  vostmiotor  neiaous  systen».  There  is  a  par.dysis  of  tlie  vas(K-on- 
jtrietor  muscle  fibers  of  the  capillaries  or  an  irritant  in  the  blood  which 
affects  tlic  dilator  filxrs. 

Tlie  paresis  and  irritation  may  be  due  to  the  presence  of  uric  acifl  and 
it*  kindmT'produt^  or  to  other  ac<|uired  ilyscra.sia.  Ttie  inibalunce 
of  the  vasomotor  nervous  system  may  also  Im-  <iuc  to  the  inade(|uate 
ventilation  of  the  living  and  sle<'ping  rotnns,  offuvs,  et<'.,  or  to  the  wearing 
<A  improper  clothing.  The  removal  from  the  countrj'  to  the  city  is  often 
fdUoweil  by  frecpient  attacks  of  acute  rhinitis  on  account  of  the  changed 
conditions  of  living.  In  Ihe  enuntry  the  house.<5  are  less  tightly  con- 
itnie(e«l  and  but  partially  healed,  whereas  in  Uie  city  the  houses  are  more 
lifrhfly  eonstmcterl  and  either  overheate<l  or,  as  is  often  the  case,  is 
umlerheatetl  in  nil  its  rooms.  In  either  event  the  conditions  are  worse 
in  the  city  dwelling,  as  fresh  ox\'gen  h  a  negligible  (piaiittty  on  ae<'ount 
of  the  poor  ventilation.  'Hien,  loo,  while  resideiU  in  tlie  couTitry  much  of 
llie  day  ls  »[)ent  ui  the  o|)en  air,  where:Ls  in  the  city  it  Is  .sjm'uI  In 
rrowded  and  illy  ventilated  offices  anil  sho])s.  It  is  obviou.s,  therefore, 
Ihat  rhinitis  due  to  p(M)r  ventilation  should  be  tnMited  by  changing  the 
nioih*  uf  living  to  one  which  k(i'j>s  the  [Mtticeit  in  ihe  ofx-n  air  or  in  a  well- 

Jktitilat(*il  n^sideuf-e  anil  business  buildings. 

The  t^aii.sative  relalionshipof  clothing  to  acute  rhinitis  is  umjuestioned, 
ttiniigh  it  Is  difti<'ult  to  descrilie  the  exact  m«le  of  clothing  that  predis- 
|Kws  to  rhinitis.  It  may  I>e  said,  however,  thai  clothing  which  favors 
prpipinition  U  vicious.  Then-  is  normally  s*)nie  evaporation  of  moisture 
from  tlie  bodv,  hence  the  underwear  should  Ixr  of  such  material  as  to 
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readily  absorb  it.  The  function  of  undens'ear  is  twofold,  namely, 
(a)  to  retaiu  tlie  body  heat  between  it  and  tlie  skin;  (6)  to  absorb  the 
excess  of  perspiration.  If,  therefore,  the  clothing  is  of  such  (iensily 
thftt  it  causes  undue  perspiration,  and  of  sucli  material  that  it  does  not 
absorb  it,  the  conditions  arc  favorable  for  (he  development  of  acute 
rhinitis,  even  though  the  septum  is  normal.  VV<3oI  retains  the  body  heat, 
but  is  a  poor  absorlaent.  Cotton  is  neitlier  a  good  heat  retainer  nor  an 
absorbent.  Linen  is  a  fair  heat  retainer  and  a  good  absorbent.  In  some 
cases  wool  retains  too  much  heat  and  induces  profuse  |>erspiration.  A 
pannent  of  wool  and  cotton,  or  wool  and  linen,  or  of  tliin  linen  under  a 
light  wtHilleii  garment,  seeriis  to  be  suitable  to  tlie  pro()er  protection  of 
the  body.  Linen  mesh  in  some  cases  is  insufficient  protection  during 
the  wiiitrr  months  for  .some  people,  whereas  it  is  worn  with  tlie  greatest 
comfort  and  satisfaction  by  others  throughout  the  year.  It  should  be 
determined  in  each  ca^c  whether  the  rlmiitis  is  due,  in  part,  at  least,  to 
excessive  protection  and  perspiration,  or  to  deficient  absorption  of  tlie 
})erspiration.  Then,  too,  the  question  extends  to  the  external  garments 
worn  both  in  and  out  of  doors.  For  the  sake  of  convenience  tlie  outer 
garments  should  be  lessened  or  added  to  as  the  exposure  to  the  tempera- 
ture and  weather  demands,  while  the  undergarments  should  be  of 
inoilerate  weight  and  capable  of  absorbing  the  visible  and  invisible 
|M>rsi>iration. 
-  A  preexisting  chronic  rhinitis  is  a  common  factor  in  the  causation  of 
.  acute  rhinitis,  especially  in  adults,  whereas  infants  and  yoimg  children 
\  are  more  susceptible,  and  often  have  colds  in  tlie  head  without  a  pre- 
existing chronic  rhinitis. 

As  stated  in  Cliapter  \T,  inflammation  is  ahnast  always  of  bacterial 
origin,  the  conditions  necessary  for  the  growth  of  the  bacteria  being  a 
lowered  vitality  of  the  eclls  of  the  tissues.  I  also  stated  that  mucous 
membrane -lined  cavities  with  blocked  dniinngc  and  ventilation  were 
especially  subject  to  infection  and  inflammation.  Trauma,  chemical 
injury,  and  shock  also  lower  the  cell  vitalitj'  and  prepare  the  soil  for 
infection  and  mflainmation.  Exposure  to  cold  and  draughts  are  com- 
mon sources  of  sluM-k  that  result  in  acute  coryxa  or  inflammation  of  the 
nasal  mucous  membrane,  hence  obstructive  lesions  of  the  nasal  septum 
arc  not  always  prestMit  in  patients  subject  to  acute  corj'za.  Certain 
constitutional  disease^^  as  diabete^s,  rheumatism,  etc.,  reduce  the  vitality 
of  the  mucous  membrane  of  the  nose  and  accessor)'  sinuses,  and  arc, 
tlierefore,  predisposing  causes  of  this  disca.se.  All  conditions,  local 
and  general,  which  lower  the  vital  resistance  of  the  mucous  membrane 
of  the  nose  act  as  predisposing  causes  to  infection  and  inflammation  of 
the  nasiil  mui'uiis  membrane.  I  wish  to  emphasize  again  the  fact  tliat 
in  many  instances  the  chief  predisposhig  cause  of  acute  cor}-za  (acute 
infectious  inflanitimtion  of  the  na.sal  mucous  membrane)  b  an  obstruc- 
tive lesion  of  the  septum.  ITie  influence  of  exposure  to  cohi,  draughts, 
fou!  air,  poor  ventilation  of  houses,  offices,  etc.,  have  heretofore  been 
given  undue  prtiminenee.  to  the  neglect  of  nasal  stenosis  (partial  and 
complete),  which  so  often  Iwars  an  important  relation  to  tins  disease.     It 
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fotloi\-s  Uiat  dimiiic  rhtnitLs  is  oflen  pre.'?eiit  in  jiersons  subject  to  recurrent 
attacks  of  coryza,  a  condition  which  still  fiirtlier  lowers  tlie  vitality  of 
the  nasal  mucosa  and  pre*li.sposcs  U>  the  gmwth  of  bacteria  and  the 
tJcvelopnieut  of  tlicir  toxins,  which  excite  tlic  infliinunator)-  reaction  known 
as  acute  cor^*74i,  acute  rhinitis,  and  u  "cold  in  tlie  head." 

In  emphasizing  these  facts  I  do  not  wish  to  obscure  or  belittle  the 
othrr  factrtrs  ihat  reduce  the  vitality  of  the  tissues  and  whidi  predispose 
Ut  die  acute  intltuuniatory  di^icaae.  I  only  wish  to  give  a  true  [HTspt-ctive 
to  the  underlying  causes  of  acute  coryxa,  so  that  iji  the  treatment  a  more 
rational  basis  of  procedure  may  be  adopted. 

Acute  rhinitis  undoubtedly  has  an  infectious  origin,  the  foregoing 
etiological  factors  predisposing  to  Oie  itifectiori. 

Nasal  polypi  and  other  morbid  processes  within  the  nasal  chambers 
abo  predispose  to  rhinitis. 

Pathology. — ITie  vaflomolor  constrictor  muscle  fibers  of  the  capillaries 
are  paralyzed  and  Uie  dilator  libers  irritated,  and,  as  a  consequence,  there 
is  a  passive  hj^ieremia  of  the  yojious  capillaries  and  IjTuph  vessels, 
and  tile  nose  becomes  "stuffed."  There  is  also  an  increased  migration 
of  leukocytes  and  a  transudation  of  lynipli  and  serum,  llie  production 
of  mucus  is  temporarily  checked,  but  later  i.s  increa.sed.  llie  epithe- 
lium is  exfoliated  and  admixed  with  the  otlier  inHanmiator}'  products 
and  secretions. 

During  the  first  stage  the  secretions  are  greatly  rc<luced  in  quality  or  are 
entirely  absent.  In  the  second  stage  tlie  secretions  are  at  first  serous, 
and  later  become  tliick  and  vi.scid  from  the  cxt^s.sive  degeneration  of 
the  goblet  and  glandular  cpitlieliul  cells.  In  the  tliird  stage  the  secretions 
are  mucopurulent  or  purulent  in  character. 

The  duration  and  course  of  the  inflammatory  process  varies.  TTie 
natural  history  of  the  overage  case  is  completed  in  from  eight  to  ten  days, 
though  tmdcr  appropriate  treatment  It  may  be  greatly  sliortened. 

Symptoms. — The  symptoms  are,  for  clinical  purposes,  divided  into 
thive  groups,  as  follows: 

First  Stage,  or  Onset. — Tlie  patient  e.x|3erienctrs  a  sense  of  drjiiess  or 

prickling  in  die  nose,  witli  itchuig  at  the  inner  candii  of  the  eyes.     Chilly 

.<«en.>aitious  and  a  feeling  of  inalui-se  are  complained  of.     Examination 

rahows  die  mucosa  to  be  khI  and  hyperemic,  but  not  fully  txirgescent. 

lie  mucous  menil)rune  is  abnormally  dry  and  free  from  secretions. 
'  is  usually  present,  and  there  is  a  sense  of  fulness  between 
fi  HiU  stage  lasts  but  a  few  hours.     The  teuiixraturc  ranges 

from  lUO^lo  103°. 

Second  8taff«. — ^This  stage  is  characterized  by  a  profuse  serous  dls- 

srpc  and  tiirgescence  of  the  mucous  membrane.  In  some  cases  tlie 
bcodaclu!  and  tiie  sen.se  of  fulness  between  ttie  eyes  arc  diminished, 
wfaeims  in  othere  it  is  increa.s(Hl,  deiK*nding  upon  die  patency  or  closure 
of  tlie  ostci  of  the  accessory  sinuses.  In  tliosc  easels  in  which  there  is  a 
1  deviation  of  the  nasal  septum  in  the  region  nf  die  middle  tiirbinnl 
ob-itruction  of  the  astei  on  one  side  may  be  givat  and  thi-  pain  and 

flic  of  fiilnc-ss  correspondingly  increased  on  that  side. 
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Third  Stage. — This  stage  is  cliaracterizcd  by  a  nmcopnrulent  or  piirii- 
ieiit  iJIsHiargi*  arnl  by  a  inarkeil  (let'rcase  in  the  le:ii|»eraUiiX'.  The 
ht'ttilaolio  and  ilie  .-sciih<;  uf  fulness  between  the  eyes  may  be  diuiinUhed 
so  as  to  amount  to  a  dull  lieavy  feeling  at'ross  the  ftm^head  and  Iwtween 
the  eyes.  If  the  nasal  acoesson'  sinust^s  are  also  nuirkcdly  involved  in 
the  inflainniatory  pnK-ess  the  frniitiil  lieadiH'lie  anil  tlie  sense  of  pre.ssnre 
aix'  (M)rrespon<nnjrly  piYmmniced.  If  the  sinuso-s  arc  not  involved  the-se 
syni]>toTns  may  Ih'  entirely  itbsetit.  Dizziness  and  vorligo  also  may  l>e 
]>rfsent  if  the  slnnse.s  are  involved.  The  use  of  the  eyes  in  reading, 
sewing,  or  at  the  theatre  often  prwluoes  heatlaehe  and  other  evidence  of 
ocular  irritation  when  the  sinuses  arc  involved  in  acute  rhinitu. 

Prognosis. — The  natural  duration  of  acute  rhinitis  is  from  eight  to  ten 
days.  When  the  sinuses  are  also  involved  die  duration  is  extended  to 
two  week-s,  or  even  longer,  unless  tlie  atUick  is  aborted  by  appropriate 
treatment.  Some  writers  claim  tln'TV  is  no  curative  treatment  of  acute 
rhinitis.  I  believe  tliis  to  l>e  an  erroneous  view,  and  holil  that  nearly  all 
cases  may  be  cured  if  taken  .suHiciently  early  and  rational  treatment  is 
used. 

Treatment.— The  treatment  of  acute  rhinitis  should  be  un4lertaken 
with  a  knowledge  of  the  nature  of  inflammation  and  the  chief  predis- 
posing anil  active  etiological  factors  in  mind.  Tfie.se  aiv  (a)  olxstnictivc 
le.sions;  {b)  lc>were<l  tonicity  of  the  cellular  .stnn^tures  of  tlie  nasal  inU(*ou.*t 
nieiubrane,  and  {c)  the  infectious  microorganisms. 

(a)  If  there  is  an  obstructive  lesion  In  tlie  nose  it  should  be  located 
by  rhinoseopic  examination.  Wlien  found,  and  demonstrated  to  be 
spongy  or  erectile  tissue,  local  applications  of  cocaine,  adivnalin.  and 
antipyrine  should  be  made  to  this  region  to  reduce  the  swelling  and  to 
establish  tlie  patency  of  the  nasal  chambers.  IJy  so  doing  drainage  and 
venlilution  are  reestahlishwl,  points  of  immense  value  in  promoting  the 
reaction  agaitist  the  ba<'teria  an*!  toxins  cau.sing  the  disease.  It  is  not 
advi-sable  to  attempt  to  remove  by  surgical  means  tlie  obstructive  lesion 
during  the  acute  symptom.^,  though  such  n  pruceihire  may  well  lie  under- 
taken after  they  liavc  sub.sidetl.  The  retention  of  the  secretions  and  tlie 
lack  of  ventilation,  together  with  the  mechanical  irritation  from  pressure, 
aggravate  the  exii^ting  irritation  and  tend  to  j>er|Tetuate  the  reaction  of 
inflammation  and  prolong  the  disease.  The  reaction  is  often  injuleipiale 
to  throw  oir  the  bacteria  and  their  toxins,  hence  measures  should  l>e  used 
that  will  promote  the  n^actlon  of  inflammation,  which  is  Natures  effort 
to  cure  the  disease. 

Tlie  (jueslioii  natumlly  arising  in  this  connection  is.  How  may  the 
reaction  of  inHanimation  lie  promoted?  That  is,  what  n\easures  may  be 
adopted  that  will  aid  in  <'ombating  the  bacteria  and  tlieir  toxin.s?  As 
staletl  it]  the  .section  on  Itiflamniation,  acute  iidlammalion  consists  in 
three  reactions,  namely:  (a)  Incivased  hy[>eremia;  ih)  increased  trll 
nutrition,  and  (c)  increased  migration  of  leukocytes.  The  purpose  of 
these  reactions  is  (1)  (o  increjise  the  vitality  of  the  attacked  tissues 
(2)  to  remove  the  bacteria  and  toxin.'*,  and  (3)  to  remove  the  ilead  and 
broken-<Iown  cells. 
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Tine  incrca.seil  hyperemia  fiiriii.she.s  extra  fixxl  for  the  attacked  ami 
weakened  celLs,  while  the  incrcaseil  iiii^itioii  of  k'ukwytes  pnivules 
for  liie  destruction  and  removal  of  tlir  iuvfidln;;  haeteriii  and  the  dead 
ami  broken-<)own  cells.  Adtuni  has  shown  that  in  acute  inlliiMiniation 
the  iuHuinmuturv  reaction  is  ii.suully  inadef|niile  for  these  purposes, 
altlioii^h  it  has  generally  l>een  held  that  it  is  excessive.  He  advises, 
then-fore,  that  acute  itiltiunritritton-s  he  treated  Iiy  sucli  nuHlalities  as 
will  promote  the  reaction  of  itdlannnation,  rather  than  check  it.  Ac- 
eoniinjf  to  fonner  forniuln'  of  ihonjjht,  remedies  wliieh  acted  favorahly 
upon  acute  inHuuunalions  were  said  to  ]ess*'n  the  inHununatory  reaction, 
whereas  a  more  correct  and  scientihc  staEenient  is.  thai  the  remedies 
pn>mote<t  the  inHanuinitory  reaction  (Nature's  effort  to  rid  the  tissues 
of  liaeleriu  and  their  toxins)  and  thcrehy  hastened  the  cure  of  the 
itisea.4P.  It  is  with  this  understanding  that  I  advise  the  use  of  such 
reuirdial  measures  as  will  promote  the  reaction  of  inHammation. 

The  exact  etTe<:t  of  the  many  drills  np<in  these  reactions  is  sn  hltle 
Ufiderslood  that  it  is  a  difficult  task  to  iiiuU'rtake  to  ^Wv  their  use  a 
•ieientliic  basis.  The  empirical  use  of  drup;  has  (onj(  been  pnu-tised,  and 
miist  doubtless  continue  to  In*  practiswl,  empirically  at  least,  until  their 
action  is  better  understrMHJ.  We  know  enough  alH>ut  a  few  of  them  to 
critici.se  their  use  in  acute  c<iryza.  A<lrenaliu  has  been  much  used  in  this 
di>*ease  lM?oause  it  was  thought  that  flic  ]»ro^ress  of  the  disease  would  be 
alTectc<J  fuvoralily  by  reducing  the  inflaiinnalory  reautiun.  I  believe  that 
its  use  for  lliis  purpose  is  conlra-Indicated,  1>ccause  the  iiiflannuutory 
reaction  is  an  effort  U\  remove  certain  licixa  or  irritants  fn)rri  the  tissues, 
anal  siiouht  not,  dierefore,  be  checknl  by  tlie  hicaJ  use  of  adrenalin  or  any 
otbrr  substance.  The  physician  shoiiUI  recognize  the  activities  known 
an  inHamnialion  a.s  forces  diivctefi  aj^ainst  a  noxious  fi>e,  and  should  aid 
or  prt^inote  them  rather  than  thwart  or  check  tticm.  The  chief  difficulty 
in  arriving  at  a  correct  understanding  of  hithtinniation  is  that  the  results 
of  iidlaiuniation  are  confused  with  the  pri>cess  itself.  When  I  advise 
the  pnsniolion  of  inflaiiunntory  n>action,  I  ilo  not  mean  that  it  sliouhJ  be 
made  worsis  that  wll  proliferation  should  be  increase*!,  that  the  pain  and 
*«»reness  should  Im*  increas4'<l.  llial,  adhesive  pna-esses  shituld  be  encour- 
aged, etc-  'Hiese  are  the  results  of  inflammiJition.  and  are  not  essential 
features  of  the  reaction.  AVhat  I  mean  by  promotiuf;  the  reaction  of 
innaniination  is  to  use  such  moilalities  of  treatment  as  will  Increase  the 
hyi^HTeniia.  the  cell  nutrition,  and  the  nii;^ratioo  of  leukocytes.  Ity  .so 
doin^  the  irriUtnt  noxa  Is  removiil,  and  the  cell  proliferation,  pain,  and 
ailJke.sive  pnK'csse-s  aif  (piickly  Relieved  or  altogether  [>pevenled. 

I'nfortunately.  the  treatment  of  acute  ('oryzii  ha^  in)t  been  systemati- 
rally  trcati'd  upon  tlie  basis  herein  outlined,  hence  there  is  little  accumu- 
late«l  evidence  U|w»i  which  to  l>ase  a  scientific  and  well-established  mo*le 
of  treatment.  Science  is  not  science  until  provnl;  hence  there  is  nu 
seicniific  niethtxl  of  treating  acute  rhinitis. 

While  the  methtjds  of  treatment  to  Ite  given  are  somewhat  hypothetical 
and  in  sotnc  instance's  purely  empirical,  they  havejjei'ii  rather  cxlinslvely 
trird  and  huve  proved  to  be  of  more  or  less  value  in  promoting  the 
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iiiflauiinatory  n'acticm  of  acule  coryza;  tliat  is.  tbey  Jiave  Ijustcned  (lie 
destruction  of  the  bacteria  and  noxa  causing  the  disease. 

(fc)  The  tonicity  of  the  vaaoraotor  nervous  system  should  be  maiD- 
tained  by  the  administration  of  stiy'chnine  and  arsenous  acid  in  the  usual 
tonic  daws.  Fiirtliermore,  the  patient  should  have  plentj'  of  fresh  air 
in  his  room,  if  it  can  be  arranged  without  exposing  him  to  a  draught. 
The  administration  of  aconite  or  bclladoiinu  may  Ije  resorted  to  for  tlie 
inuiu'<]iute  elTect  upon  tlie  turgescence  ami  die  secretions,  es|)ecially  in 
tlie  second  stage.  An  nlcohol  nil)  over  the  entire  IxMly  also  acts  ils  a 
tonic  to  the  vasomotor  nervous  system  and  increases  the  hy[)eremia  of 
the  nrtcriab  and  capillaries,  and  thereby  increases  the  nutrition  of  the 
mucous  membrane. 

(c)  While  it  has  not  been  shown  that  the  disea.se  is  due  lo  a  specific 
microiirganwm,  it  is  evident  tliat  bacteria  are  tlie  exciting  cause  of  the 
dis<*ase.  An  endeavor  should  be  made,  therefore,  to  establish  conditions 
favorable  for  their  destruction  and  elimination.  This  is  best  done  by 
estiihlLshing  and  maintaining  drainage  and  ventilation  and  promoting  the 
reaction  of  inflammation.  'J'he  use  of  antiseptics  has  no  effect  in  destroy- 
ing the  bacteria,  though  tliey  do  promote  reaction  of  inflammation.  Surgi- 
cal exfierience  has  shown  that  free  drainage  is  of  prime  importance  in  the 
treatment  of  infected  cavities,  as,  for  instance,  in  septic  peritonitis  com- 
plicating a  ruptured  appendix.  Irrigation  of  tlie  alxlomlnul  cavity  has 
been  abandoned  and  simple  drainage  substituted,  with  the  most  brilliant 
results.  The  operative  procedure  promotes  die  reaction  of  inflamma- 
tion, and  thus  hastens  the  destnicHon  of  the  infecting  bacteria.  The 
.same  principle  applied  to  acute  infectious  inflammations  of  the  nasal 
and  accessory  sinii.ses  brings  equally  brilliant  results.  Hence,  the  mode 
of  treatment  described  in  paragraph  (a)  will,  in  most  instances,  meet 
the  indications.  If  it  does  not,  tlie  obstructive  lesions  of  die  septum 
(or  other  lesion)  should  be  removed  by  surgical  means  at  the  earliest 
]>ossible  time,  so  as  to  prevent  such  a  complication  durhig  subsequent 
attacks  of  acute  rhinitis. 

In  addition  to  the  foregoing  measures  the  use  of  the  leukodescent 
lamp  over  the  nose  and  eyes  i.s  recommended,  to  promote  tite  reaction  of 
inflammation.  Ilie  light  from  this  lamp  is  rii-li  in  blue  violet  rays,  in 
a^tdilion  to  the  heat  niys,  and  they  exert  a  powerful  and  inimc<liale 
salutary  effect  upon  the  inflammatory-  process;  that  is,  they  gready  in- 
crease the  hyperemia  and  the  leukocytosis,  and  thus  dispose  of  die  bac- 
teria, their  toxin,  and  the  dead  cells  of  the  tissues.  Having  done  dm, 
the  reaction  often  rapidly  subsides  and  a  cure  is  effected. 

A  treatment  with  the  lamp  .ilioukl  cover  a  period  of  from  twenty  to 
thirty  minutes,  at  a  distance  of  about  eighteen  to  twentj*  inches  from  the 
face.  Tlie  light  is  more  effective  if  applied  over  tlie  closed  eyes,  as  the 
tissues  are  soft  and  easily  penetrated  by  the  rays,  and  because  the  veins 
of  the  accessory  sinuses  empt>'  into  the  ophthalmic  vein.  Hence,  any 
increased  flow  through  the  ophthalmic  vein  favors  die  6ow  from  the  veins 
of  the  sinuses  and  the,  nase.  As  acute  rhinitis  is  essentially  aU^aciUf 
sinultis,  llie  reaction  affecting  the  sinuses  effects  a  s[)eedy  relief  or  a  cure. 
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'Hie  above  mcxle  of  (realinent  is  based  upon  rational  principles, 
which,  for  the  sake  of  emphasis,  are  recapihilaled  here: 

(a)  The  establishment  of  ventilation  and  free  drainage  of  the  nasal 
accessory  chambers. 

(6)  The  establishment  of  the  tonicity  of  the  vasomotor  nervous  system. 

(e)  'llie  promotion  of  die  elimination  of  the  bacteria  by  die  drainage 
and  ventilation  of  die  niusal  and  accessor}'  sinuses. 

(rf)  'llie  promotion  of  the  reaction  of  inflan\mation  by  tlie  leuko- 
dfsi-cni  light. 

Other  Methods  of  Treatment. — 1.  Tlie  administration  of  full  doses  of 

3uin'mc  and  a  hot  lemonade  at  bedtime  will,  in  some  instanoes. 
uring  the  first  stage,  abort  acute  rhinitis  by  increasing  the  hyi)eremia 
and  (eiikix-ytosis.  If  given  durtjig  tlie  second  or  third  stages  they  are 
ineffective,  lliis  meUiotJ  is  not  so  efficacious  as  die  one  given  above, 
but  is  worth  tr^'ing. 

2.  Tej»  grains  of  Dover's  powder  and  a  hot  mustard  foot  baUi  at  bed- 
time promote  the  reaction  of  inflamnmtion  to  a  cnnsidenible  degree,  and 
during  die  first  stage  may  aiiort  the  dtsea.se.  During  the  second  and 
tliini  stages  it  is  more  difficult  (o  promote  the  reaction  of  inflammation, 
hence  this  mode  of  treatment  is  not  |)owerful  enough  to  be  of  much  value. 

3.  Hie  administration  of  rliinitls  or  coryza  tablets,  containing  quinine, 
belladonna,  and  morphine,  during  the  first  stage  will  in  a  number  of 
cases  abort  acute  rhinitis.  One  tablet  should  be  given  evei^'  twenty 
minutes  until  dn*ness  of  the  nose  is  produced. 

4.  Aconite  administered  hourly  in  the  first  stage  in  1  minim  doses 
until  driTiess  of  Uie  throat  or  tingling  of  the  fingers  is  produced  will 
sometimes  abort  the  disease.  During  the  second  and  tliird  stages  the 
remedy  is  of  little  use. 


CHRONIC  [RHmmS    WITH  TlTRaESCENOE. 


r   Synonyms. — .\ltematingslenosis;  simple  chronic  rhinitis. 
Definition. — Chronic  rhinitw  with   turgescence  is  characterize   by 
Fugitive  swollitig  or  lurgcscence  of  the  swell  bodies  of  the  inferior  tur- 
binatefi  itodies,  tlu>  piiticni  complaining  of  attacks  of  na.snl  obstniction 
and  a  diirk  mucous  dLschaigc. 

Etiology. — 'Hie  causes  of  rhinitis  are  given  under  the  etiology  of  acute 

rtiinitis,  and  will  not  be  repeated  in  detail  here.     It  should  be  stated, 

Irowcvcr.  that  in  most  cases  tiiere  is  a  deviation  of  the  septum  in  its  lower 

and  middle  portion.     The  deviation  may  also  be  an  anterior  one  near  the 

vestibule  of  the  nose  in  the  cartilaginous  portion  of  the  septum,  thereby 

lucing  anterior  nasal  stenosis.     Widi  each  de^^oent  of  the  diaphragm 

air  ia  nirelicd  |x>sterior  to  the  obstruction,  and  a  negative  pressure  in 

the  mual  chambers  results.    The  blood  in  tlie  mucous  membrane  lining 

iJie  nasnl  chambers  is  thus  determined  to  the  venous  plexuses  (swell 

hodii-s)  of  the  turbumis,  and  turgescence  or  engorgement  results. 

In  the  section  on  the  Deviations  of  the  Septum   I  have  shown  that 
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obstructive  lesions  in  the  region  of  the  inferior  (nrhinal  art  ir 
way  as  to  produc-e  engorgement  of  the  tissues  without  much  irritation. 
Hence,  the  effect  at  first  is  simply  one  of  tui^escence,  which  in  the  course 
of  years  of  itui-eased  nutrition  rcsiilLs  in  hypertrophy  or  h\"pertrophic 
rhinitis.  If,  in  a<l(lilioii  lo  tlic*  liwa]  liirj^st-enfe,  there  is  an  associated 
obstruction  in  the  n-^ion  of  the  middle  turbinai,  the  retention  and  de- 
composition of  llie  secretions  in  ihe  Nii|M^'rior  nuNittis  and  the  posterior 
ethmoidal  cells  cause  a  prolonged  low-grade  irritation  which  may  result 
in  a  hyj)cr[)]asia  of  the  niucons  mcmbnine,  not  only  of  the  middle  tiirhinal, 
but  of  the  inferior  as  well.  An  an  ohstniclive  lesion  of  the  septum  in 
the  midrlle  tnrbinal  region  often  co-exists  with  the  obstnictive  ridge  or 
spur  in  the  inferior  turliinal  region.  hy[>erpla.sia  or  Iiyperplastic  rhinitis 
afTccling  the  inferior  and  middle  turbinals  is  often  present.  \Vlien, 
however,  the  up|:>er  t>]vstruction  is  ab.sent,  tlie  rhinitis  is  usually  of  the 
tiirgesc(*nt  or  liyy>ertrophic  ty|)e. 

Pathology. — In  the  early  stage  there  is  a  distention  of  the  venons  or 
cavernous  tissue  of  the  conchic  (turbinalsl.  If  the  inflamniuton.'  process 
continues  a  true  hypertrophy  or  hyix^rplasia  of  tiic  tissues  takes  place 
on  account  of  tlit:  increased  nutrition  from  the  large  blood  supply. 

Symptoms.  ^The  symptoma  arc  cluetly  refcrabie  to  transient  stenosis 
of  the  breathway  of  the  nose.  In  addition,  the  secretions  are  heavier; 
that  is,  the  mucoid  element  is  increased,  while  the  serous  element 
may  lie  dwreased  in  quantity.  The  patient  lielieves  then*  is  an  actual 
increase,  whereas,  as  a  matter  of  fact,  then*  is  probably  a  decrea.**  in 
the  amount  of  secretion.  The  apparent  increase  is  due  to  l)ie  inf^reased 
consistency  of  the  secretion,  which  renders  it  less  absorbable  by  the 
ingoing  current  of  air.  In  a  normal  nose  the  secretions  are  compara- 
tively tliin  or  serous  ami  are  largely  absorbed  for  physiological  pur}}09es 
in  the  lower  respinitorj'  tract. 

The  transient  stenosis  Is  eitlier  intermittent  or  alternating;  timt  is, 
both  sides  may  lie  steno.sed  for  a  ]>eri<Ml  an*!  then  ojjen,  or  tlie  stenosis 
U  on  rmo  side  arifl  changt^s  to  the  oilier.  These  symptoms  are  quite 
charHcteristlc  of  turge.seent  rhinitis. 

The  objective  signs  of  turgescent  rbinttis  are  chiefly  foimd  in  the  evi- 
dences of  the  engorged  swell  iKMhes  of  the  inferior  turbinals.  Cpon 
inspection  by  anterior  rhinoscopy  the  outline  of  the  inferior  tnrbinal 
is  smooth  uud  bjig-like,  whereas,  in  true  hvfHTti'opliy,  liy|»ertrophic 
rhinitis  it  is  brni  and  unyielding.  The  application  of  cocaine  or  adrenalin 
shrinks  the  mucous  membrane  covering  the  inferior  turbinai,  whereas,  in 
hyiK'rti-ophic  riiinitis  there  is  little  or  no  shrinkage. 

The  seciTctions  are  nuicoid  in  character,  and  when  the  swell  bodies  are 
C[>n1ructe<i  strings  of  mucous  extend  from  the  .septum  to  the  inferior 
turbinai. 

A  spur  or  ridge  is  usually  present  upon  the  lower  portion  of  the  septum, 
causing  obstniction  in  some  degree  in  the  n*gioii  (if  the  inferior  tiirbinab 
The  cartilaginous  |)ortion  of  the  septum  may  also  Ix*  deflected,  thereby 
causing  anterior  nasal  stenosis  and  a  consequent  rarefaction  of  the  air 
witliin  die  nasal  ebamlH'rs  with  each  inspirator)-  current. 


CHROXrC  fffff.VfT/.S  WTTH  TUftOESCKKCS 


139 


Kpistuxia  Is  also  wcasioimlly  {■Mmp'aincd  of.  Tin*  ridgp  or  cresl  of  the 
!ieptijtn  projects  into  tht-  in.spiniton'  triiot,  nncJ  is  tJirwhy  sii!>jpctofl  to 
excessive  evaporation  of  the  secretions  aociiimtlateil  upfin  it.  'Hie  dried 
cTust«i  are  blown  or  picked  off,  (earinj;  the  iiiKlerlyiiig  epithelium  and  the 
capillary  vessels,  hence  tlie  epistaxis. 

Coiigh  may  or  may  not  l>e  present,  and  is  due  to  an  avsaociated  bron- 
chitis or  to  a  na.sal  reflex. 

A  |M»sterior  cxaniination  of  the  nasal  clioanne  may  reveal  an  enlarge- 
ment of  tlie  swell  iKMlies  upon  fhe  posterior  ends  »f  tlie  middle  and 
inferior  turbinated  bixlies.  Tlic  enlargement  has  often  Ix'en  likened  to 
a  mulbcrrk'.     It  i.s  notiular  in  outline  and  of  a  gniyish-blne  color. 

Prognosis. — If  allowt-d  to  run  it.sconrse,  tnie  hypertrophy  of  (he  tissues 
in  till-  n-giun  uf  llif  swell  budies  occurs.  Umler  appropriate  treatment 
the  disea.se  Is  cnrabie. 

Pia.  69 
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Hartliod  of  DKiUienitic  n  tloo  pledcot  u(  cotton  with  4!<icaine  ur  lulreiiuliD  wilutii>i).     i,  lli« 
•olutioti  in  an  Inverted  txxtlo;   6,  ili«  t>l«ii|{vt  of  tmtton. 

Treatment.- The  treatment  shoiiUI  Ik*  twofold  in  character:  («}  'ITie 
rvtnosal  of  the  predisposing  causes,  and  \h)  t}ie  cuulrol  of  the  iinttiediate 
ii^inptoiiui. 

(0)  'Ilie  removal  of  the  pn^lisposing  causes  Is  nsiudly  arcomplLshe<l 
by  the  correction  of  the  devinted  st?ptum.  {See  'J'R'atment  of  i  )cviations 
of  tlie  Septum.)  AVhen  this  is  done  the  negative  air  pressure^  in  the  nasal 
rhamlicrs  dlsap|)ears  ami  the  blooti  ceases  to  be  deterrnincit  tt>  the 
muitms  nxrmbrane,  and  die  tendency  to  ititerinitteiit  and  alternating 
fttenoAis  is  greatly  retlutvd.  ITic  o])enuioii  of  election  should  la*  deter- 
mute«l  accortling  to  the  tytx'  arnJ  l<K*atioti  of  the  tlcvlalion  of  the  septum. 

(6)  Tlie  palliative  ttvatment  should  l)e  addressed  to  the  iminediale 
control  of  die  distressing  snnploms,  namely,  the  stenosis  antl  die  heavy 
srcirlitins.  The  Inuisicnt  stenosis  nmy  be  controlled  by  the  use  of  the 
rlectric  or  chemical  cauterj-  or  bv  incising  the  turgescent  swell  iMKlies. 


Electrocauterization.^Tlic  techiiic|ue  of  clectrocauterization  is  as  fol- 
lows : 

(«)  Induce  cocamc  anesthesia  by  the  applicatiou  uf  a  4  per  cent,  solu- 
tion of  cocaine  on  a  tliiii  pledget  of  cotton  to  die  swollen  free  border 
of  the  inferior  turbina)  for  a  (kjiHihI  of  ten  minutes  (Figs.  S9  and  90). 

(b)  Turn  on  the  electric  cun-ent  until  the  point  of  the  canter^'  electnxle 
is  of  a  bright  cheriy-pwl  color. 

(c)  Introtluce  the  electrode  into  the  nasal  chamber  cold  and  p!ace  it 
on  the  free  border  of  the  interior  turbinal  (Figs.  91  and  92).  Tlien 
move  it  backward  and  forward,  while  still  cold,  until  sure  of  its  correct 
position.  Maintain  tlie  to-aud-fro  motion  and  press  the  contact  spring 
of  the  cautery  handle  for  one  or  two  seconds,  when  the  contact  should 
l>e  broken.  The  to-atid-fro  motion  should  be  continued  until  the  elec- 
trode is  cold,  thai  is  fi>r  two  or  three  six'*)nds  after  the  spring  contact 
is  broken,  and  then  it  should  be  removed  from  the  nose. 


Ftd.  90 


lIsClHid  nf  npplyius  die  pirdict't  of  ooilOD  to  tlie  Lnferiur  tm-bioRtcU  bo-ly.  a,  tlic  plvJsri  of 
cotton  aftor  bri»K  muiHicnril  niiU  tha  eoolns  or  ndrcnoUn  wlutlon  in  fnitagixl  upon  llta  Ut>  <4 
a  (Micst«  silver  piobr;  b.  Utc  |itrtJ«i*t.  <tt  cntUm  hrins  "putnd"  or  Aprpud  upun  rl>«  inforiur  tur- 
binated body. 

If  these  instntctions  are  followed  the  procedure  is  painless  and  does 
not  tear  the  cM:har  from  the  turbinal.  If  tlie  to-and-fro  motion  Ls  not 
maiutauied  before,  during,  and  after  the  electrode  is  heated^  the  escliar 
will  be  lorn  off  and  the  cautery  effect  lost. 

The  eschar  must  be  left  in  place.  If  bleeding  follows  the  removal  of 
the  electrode,  the  eschar  is  Iwt  and  the  rJiuterizatinn  rendcre«I  useless. 

The  cauterization  should  he  linear,  and  .should  Ix?  about  one  inch  in 
length.  The  whole  length  of  the  inferior  turbinal  may  be  cauterizetl  in 
three  sittings  (Fig.  ^l.'|),  never  in  one,  as  too  great  a  reaction  and  sloughing 
may  follow. 

I'he  sittings  should  be  from  five  to  seven  days  apart.  A  week  after 
(lie  first  cauterization  the  opposite  side  may  be  treated  in  like  manner. 
At  the  enil  of  another  w«*ek  the  middle  portion  of  the  inferior  turbinal 


ChutcriMliuQ  of  the  iuf«rkir 
turbinmled  body. 

An  oily  aromatic  nebula  sliuiild 
follow  this.  Prescribe  Seller's 
Mikitiuri  for  daily  use  by  the 
[lutieiit.  The  wash  should  be 
iLscfJ  witli  a  glass  na.sal  dmiclie 
niUier  than  an  atomizer,  as  the 
fnOTof  llu*  spray  might  injure 
the  eschar  covering  the  cuutcr- 
i»e<l  surface. 

Should  infection  occur,  gently 
park  the  nose  with  sniiill  cotton 
pled^ts  saturated  with  a  JO 
|H?r  <ml.  aqueous  solution  of 
Merck's  ichtliyol.  Remove  the 
|i)e)lp'tinal>oul  fifteen  luuuites 
and  insufflate  bismuth  [wnvder 

into  llie  nose.     Thr  clothing  should   receive  tliou^hlfiil  attention  ani 
U'  ifpilatc*!  acconling  (<»  the  indications.     Hcavy-solctl  shoes  should  \w 
prescribed. 

Submucous  Cauterization.  -N.  H.  Pierce  first  introiliiccd  the  submucous 
raulerizatioii  of  thr  inferior  turbinated  !>odv  for  the  rcduclitm  of  turgcs- 
rrn(  iind  h^iK-rtrophic  rhinitis.  The  nutcoiis  membrane  was  puuctun-d 
bear  the  anterior  end  of  titc  free  bonJer  of  (he  turbinate  and  a  (iinnel 
made  with  a  blunt  probe  beneath  the  turgesceut  membrane.  A  fused 
bead  of  chrDinic  acid  was  then  Introduced  into  the  artlfK-ial   tunnel  or 


Sliovrhuf  it)c  liiim  for  liiickr  raut«fiaiititi(i  in  liir- 
fl^w^iit  ihioitis.      A.  B  biuI  C,  r^rcvwnlinc  rrafwr- 

wliioli  MbMuld  be  nuHle  oat  wmk  iiiMrt. 
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channel.  M.  A.  GoUistein  improveil  the  instnnnent  for  this  proretliire, 
as  shown  in  Fig.  IM.  By  Gnldslein's  mcthfMl  (lir  ln-iul  of  chitmiir  nriil 
is  conccnlefl  in  the  eatinnla  while  U-iiif^  intriwhH-rr!.  the  fnscMl  head  of 
ii(*i<l  tlu-n  U-iti^  thni.st  friMii  thfeiid  of  tliocutiiiulaand  withdrawn  througli 
the  clianne]  in  the  subuiueuu»  tis:^ue. 


Fio.  B4 
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Uoldalein's  dinimJc  ttciJ  spplicntur  fur  xubniuoatu  cinjiciuatiuu. 

Sloughing  fionietimes  follows  this  methoi-l  of  eauterization.  (^liromie 
acid  is  very  irritating  to  the  kidneys  and  may  c-aii.se  nephritis.  It  .shotil<l 
never  lie  uacA  in  a  patient  alrentiy  sulijeet  to  nepliritis,  for  obvious 
reasons. 

HYPERTROPHIC  RHINITIS. 


Synonyms. — True  hypertrnphir  rhinitis;  cvhstnietivo  rhinitis;  Inper- 
trophic  nasal  ratarrh;  hypertrophic  ozena;  hy(H'rtri)phy  of  the  turhinnte<l 
l>fkli(-s;  hA-porplas(ie  rliinilis. 

Definition. — Chronie  hypertrophic  rhinilis  is  diaracterizeJ  by  a  more 
or  less  constant  stenosis  of  the  na^sal  passages.  Tlie  mucous  menibrune 
along  the  free  borfier  of  tlie  inferior  turbinals  is  usually  hypertro- 
phie<l,  and  the  .stenosis  is  {-liiefly  refi'rable  to  the  lower  portion  of  the 
middle  tnrbinal  by  tfie  bowing  of  the  sepliim.  Such  rases  are,  there- 
fore, sometimes  nimpUcated  by  eatarrhal  or  su|)p»rativ('  .siuuitis  and 
h>*perplasia.  The  nneoniplieated  cases  of  hypertrophie  rhinitis  usually 
present  free  ainE  nnnltstnuted  olfactorj'  fissures  on  both  sides  of  the  sc|>- 
tum,  the  obstnictivc  lesion  being  limited  to  the  anterior  portion  of  the 
carfilaginoKs  septum,  or  to  the  ridge  along  die  ci-est  of  the  vomer. 

Etiology.  — The  causes  of  hypertrophic  rhinitis  are  essentially  those 
given  undrr  turgeseent  rhinitis.  When  tliere  is  uji  anterior  devia- 
tion of  the  s«>pluui  (here  is  a  negative  air  ]m'ssure  within  die  nasal 
ehauilK'rs  witli  each  nispiratory  eiynrt.  The  hyjH'reniiia  ivsullnig  ilieiv- 
from  leachi  loan  ovenmtrition  of  the  mucous  niembmne  and  especiaDy 
in  the  region  of  the  swell  bodies.  Tlie  contart  of  (lie  de\'iated  sci>- 
tuni  with  die  mucosa  of  the  inferior  nnbinal  irritates  it  and  thus  still 
further  excites  the  hvpertropliie  process.    The  altered  secretions  add 
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to  the  irritation  and  still  furtlier  increase  the  hypertrophy  of  the  mucous 
nicnihmnc. 

In  those  ciLses  rornplicate*!  by  a  higli  ile^iation  of  the  septum,  and  in 
which  there  is  a  complicating  sinnitis  (catarrhal  or  suppurative),  the 
li:isue  changes  are  somewhat  modified.  Instead  of  an  li^-pcrtrophy, 
the  imtatinfi^  JLtcharge  from  the  sinuses  often  causes  an  hyperplasia  of 
the  mucous  membrane.  There  iiiiiy  '►c  preseu(.  (herefoi-e,  Imth  an  hyj)er- 
trophy  and  at»  hypi*r|)lasia  of  thf  tissui*.  Kithi-r  the  hyixTtrophy  or  the 
hyper|>lasia  may  pre(h>Tninate.  The  so-called  hy|)ertro|>liie  rhinitis 
may,  tlierefore,  i»e  divided  into  two  ^^roups:  (a)  'Hie  hy[>ertrophic 
variety,  and  (b)  the  eoinliiiied  liyjR'rIropliU'  and  hyfMTpljLstie  variety. 
This  suMivision  is  still  further  jiistifie<I  hy  the  clinical  fact  that  the 
symptomntologA'  and  treatment  of  the  two  condilions  are  often  (piile 
different.  The  h\'pertrophie  variety'  presents  symptoms  chiefly  refemble 
to  the  anterior  and  the  inferior  obstruetiou  of  tlic  nose,  whereas  the 
combine*]  variety  presents  symptoms  n-ft-rable  to  obstruction  in  tlie 
middle  turbinal  region  as  well  as  to  the  obstruction  in  the  anterior  and 
inferior  portions  of  the  nasal  chambers. 

T\ic  causes  of  uncomplicated  hj-pertropliic  rhinitis  are,  therefore, 
those  conditions  which  jjive  rise  to  a  cliroiiic  hypcnMiiia  of  the  mucosa 
and  to  a  passive  engoi^meiit  of  the  swell  iKxiies.  These  conditions 
are  the  anterior  and  inferior  oKstriittive  deviations  of  the  nasal  sr]>tuni 
Mul  the  climatic  and  liygienic  conditions  which  affect  the  vasomotor 
imrous  sN'steui.  In  addition  to  these  factors,  the  mild  infection  remain- 
ing after  allurks  of  aeuti*  Hiinitis  may  cause  tlie  disease  or  contribute 
lowani   it. 

Pathology. — The  morbid  anatomy  of  hypertrophic  rhinitis  consists 
in  an  increased  bIfMxl  supply  and  an  increase  of  tissue  from  nutritional 
cttuses,  nither  than  from  irritative  and  inHatnmator\"  causes.  The  part 
most  frecpicntly  liypertrophied  is  the  mucf>iis  membrane  containing 
the  swell  iKKJies,  as  there  is  iiatundly  a  greater  detcrmiualion  of  blood 
to  these  vjLseular  boilics. 

Symptoms. — The  sj-mptoms  are  chiefly  those  of  more  or  less  nasal 
slrn<wis.  The  secrvtiou  is  usually  heavier  tlian  normal,  and  pasty  m 
consisteiu-y,  although  it  may  Ik-  comparatively  thin  and  water}',  especially 
during  an  acute  exacerbation. 

'Ilie  nanal  stenosis  may  Ix-  limited  to  one  side,  the  side  of  greater  septal 
ctHivexity.  'Hie  inferior  turbinal  on  the  ?iide  of  the  concavity  is  often 
greatly  hyjjcrtrophicil,  ii  s«i-cullc4l  conipcnsatory  llyJ)crt^<^]>^ly.  although, 
UK  n  matter  of  fact,  it  may  be  due  to  a  negative  air  pre.ssun?  within  die 
ixasal  chamlier  on  that  side.  The  anterior  opening  of  (he  nase  on  that 
ftide,  while  normal  in  size.  Is,  on  account  of  the  diiniiiislicd  si/.e  of  the 
opposite  ehaudx-r.  inadetjuale  to  admit  air  rtipiilly  I'lmugh  for  phy- 
siolc^cal  purposes;  heufv,  engorgement  and  snbse4[ncnt  iiy|)cr(rophy 
result.  It  follows  tluit  l>oth  mtsal  piLisages  are  oft(*n  more  or  less  eon- 
stiuitly  blocked  in  the  regicm  of  the  inferior  turbinal.  The  patient  com- 
plAirt<«  of  stuHiness,  or  sense  of  a  foreign  body  in  the  nose,  and  makes 
rmjuent  but  inetTiwtual  attempts  to  remove  it  f>y  blowing  the  nose. 
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Upon  anterior  rhinosoopic  exarninulidn  tlie  inferior  tiirlmml  is  oli- 
served  to  be  enlarged  and  to  have  an  irregular  nodular  surface.  Probe 
pressure  does  not  cause  pitting,  as  in  turgescent  rhinitis,  but  elicits  a 
sense  of  resistance  and  of  thick,  fleshy  tissue.  The  application  of 
cocaine  or  adrenalin  is  not  followed  by  marketl  contraction  of  the  tissue. 
Epistaxi^  from  the  dlslodgement  of  an  adherent  crust  upon  the  crest 
of  the  deflection  m-ca-sionally  occurs. 

FrogBOsis.  —If  allowed  to  nin  its  natural  course,  hypertrophic  rhini- 
tis tends  to  become  worse  rather  than  letter.  Indeed,  in  tlie  course 
of  time  the  secretions  may  become  so  heavy  and  so  utihesive  in  quality 
as  to  be  removed  with  great  difficulty.  In  such  subjects  irritation  results 
and  a  hyperplasia  of  the  tissue  follows.  If  this  is  a!lowe<]  to  progress 
the  vascular  au<l  glandular  tissues  become  enmeshed  in  the  contractile 
hy(3erplastic  tissue,  and  atrophy  of  the  mucous  membrane  begins- 

if,  on  the  contrary,  appropriate  treatment  i.s  instituted  sufficiently 
early  in  tlie  disea.se  the  prti^osis  Is  fairly  good. 

Treat ment-^The  treatment  consists  mainly  in  overcoming  the  sten- 
osis and  the  removal  of  a  part  or  all  of  the  hyjwrtrophic  tissue.     Sprays 

and  douches  of  alkaline  antiseptic 
solutions  do  little  more  than  tem- 
porarily inrrcAse  the  reaction  of  in- 
tlammation  and  relieve  the  sjTnpioms 
by  tlic  removal  of  ttie  altered  secre- 
tions. The  removal  of  tlie  nasal  ste- 
nosis is  accomplished  by  the  sui^iral 
correction  of  the  septal  deformity  and 
the  removal  of  the  excessively  hjfKT- 
trophied  turbinal  tissue  (Fig.  95).  (See 
Obstructive  Deviations  of  the  Septum 
and  the  Methods  of  Correcting  Devia- 
tions of  the  Septum.)  Be  assureti 
that  in  mast  instances  hypertrophic 
rhinitis  is  a  surgical  nillier  tlmn  a  medical  dLsea.se.  Be  assured,  also, 
that  hy[H*rtrophic  rlilnitis  cannot  be  cured  by  s]>mys  and  other  local 
nteilicinal  applications,  although  they  may  temp<irarily  relieve  some 
of  t}ie  syinptunis. 

T^e  actual  cautery  ha.<i  l)een  recommended  for  tlie  reduction  of  the 
hypcrtrophied  mucous  membrane.  1  can  only  condcnui  il  afi  It  is  iii- 
aHt'(|uatc  for  thi.s  purpase.  If  it  is  used  fRfly  enough  to  really  accom- 
plish anything,  it  produces  excessive  scar  tissue,  a  result  to  be  carefully 
avoidc(l. 

Burffical  Treatment.— If  tlie  hypertrophy  is  great  enough  lo  oUstrnct 
the  iiusal  pa.ssages,  it  should  l)e  removed  surgically  witli  .scissors,  saw, 
spoke.shavc,  the  swlv<-l  knife,  or  the  suhrnuenits  rtvsection  of  tlic  inferior 
turbinated  bone. 

The  tScissora. — The  setssors  are  usually  used  for  tlie  removal  of  the 
hypcrtrophied  portion  of  the  free  border  of  the  inferior  turbinated  body. 
The  technique  is  as  follows; 


lty|>«rln>|i>»'  of  itii-  inwouji  iu*Mnl>rsiie 
uf  llic  iitferioi  turbinated  bwdy.  a,  an- 
l«rinr  ■tloohnipnl;  p.  piiHli>riiirnllji<*liiii«iit. 
ItpntoveJ  by  iKa  niiilior  nilti  litH  tiirliinik- 
tame  <l^c.  lUU).  (l>r.  U«iin«lln  Uiultl't 
eww.) 
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(a)  Induce  local  anestliesia  by  tlie  application  of  a  5  ymr  cent,  solution 
of  t'ociiinc  by  means  of  a  tliin  pledget  of  cotton  [Histcd  over  tlie  h)'per- 
trophicHl  un;a  fur  ten  minutes. 

(6)  With  nasal  .scissors  (Fig,  96)  cut  off  the  necessary  portion  of  the 
hypertropUied  membrane. 


Kiu.  90 


Bwlmunn'c  Miimted  soiMon. 

(c)  Use  no  dressing  except  an  antiseptic  dusting  powder.  An  ex- 
ception may  be  made,  however,  in  favor  of  Pischel's  collodion  dressing 
if  perfert  dr^Ticss  of  tlie  [mrLs  can  be  secured. 

{d)  U  severe  hemorrhage  occurs,  it  becomes  necessary  to  pack  the 
to  clicck  it.  This  may  be  done  by  introducing  a  postnasal  tampon 
with  Boloc's  canmdft  {Fig.  97),  or  with  a  niblier  urethral  catheter  luid 
then  pack  a  long  strip  of  gauze  through  Uie  anterior  uares  against  it 
When  surJi  a  tampon  is  used  it  should  be  moistened  with  the  com- 
tincturc  of  benzoin  or  dusted  witii  bismuth  powder  to  prevent 
rom|Misi(ion  of  the  secretions.  When  either  of  thes;  precautions  is 
taken  the  tjLm{>on  may  lie  left  in  place  for  tliree  or  four  days  without 
putrefaction. 

Fig.  OT 


pound 


_Q_ 


^ 


BoltNl't  ptWDK^  tUOpOO  CallCUU. 

The  Saw. — The  s*iw  may  be  uscmI  instead  of  die  sei.ssors  when  it 
n  nomuar}'  to  remove  a  ]M>rtioii  of  tlic  inferior  turlnnatod  bone  witli 
(lie  hy]x!rtrophie*l  membnme  (Holmes,  Vail), 

Technique. — (a)  Induce  local  anesthesia  with  cocaine. 

(6;  Ititnwtuce  a  slender  nasal  «iw  Ijoneath  the  inferior  turbinated 
boiiy  and  mw  in  an  inwani  and  upward  direction  llin)ijgh  it.  If  it  is 
impossible  to  iasert  the  saw  beneath  the  turbinated  body  it  may  l>e 
inln'Mbi<-ed  almvc  it  and  the  incision  carried  downward  and  outward 
tl)n>ugh  the  ti-«ue. 
to 


Iliv  UUltl»(':>  swi^ul   I Uf ^jit)Ol< ilUff . 


just  at  tlie  iippfr  mar{;in  <>f  (lie  I)y|>fr(r(j])IiH'il  tissue  (Fij;.  OS).  The 
ii)c-i.sion  is  for  tlie  [nirpos*'  of  pivvt-ntiiij;  Ui(t'mti<m  of  tlie  mucous  iiirin- 
brane  ns  ihc  spokeshave  is  drawn  through  it.  Healing  is  promoted  hy 
a  clean  cut. 

(c)  liilrodiitt  tlic  spokcshavc  (Fig.  99)  at  the  posterior  extpcraitjr 
of  till'  turl>inal  if  there  is  a  nnilherri'  !)\'yKTlrophy  there,  or  alonp  tlie 
free  boiiJer  of  it  If  only  tJiut  portion  is  involve*!.  Knjjage  the  lur- 
bitiated  hotly  and  pull  forward  in  sudi  a  diivction  as  to  only  uielude  the 


sliOB  t^  lim  uneoiMffiaMtnin  of  tli«  infrrinr  litrtuniit««l  hody  prepATalory  lu  the 
rabnueoua  mevtion  of  (h»  Uhm-. 


Remuva]  uf  thv  hyiit^iUslic  free  lH>rtl«T  of  the  [iifuri>v>r  lurbitnal  iiftt^r  tJi*  flubmocooi  rnwnilloi 
of  tliB  hiin«  shown  In  Mbh  ItKt  tn  105.  I1i<>  lletliy  bordrr  U  itut  iliim  rtounFed.  axefpi  wbaa 
wry  iKuduloua.  »>  it  ibriului  srvuLly  upua  beiiu  Butureil.      (Beck'i^nintliod.) 
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The  Swivel  Knife. — ^The  author's  larpe  swivel  knife  (Fig.  lOO)  may 
be  used  with  even  greater  advantage  than  tlic  spokesbave,  as  it  can  be 
made  to  engage  or  leave  die  tissue  at  any  desired  point  along  the  free 
border  of  the  tnrbinal.  The  knife  used  for  this  pnrjMise  is  es|ieeially 
desigiifd  wilJi  a  vitw  to  ib>  widtli  and  strength.  Otherwise  it  is  similar 
lo  the  one  used  in  the  submucous  rescetion  of  the  nnaal  septum. 

The  fechoiqae. — (a)  Induee  local  cocaine  anesUiesia. 

(fc)  Insert  the  swivel  knife  as  tliougli  it  were  a  spokcshave  and  force 
the  blaile  into  ihe  turbinate  posterior  to  the  li^ixTtrophied  tissue  (Figs.  101 
and  102).  When  it  has  sufficiently  engageil  in  Uie  tissue  pull  it  forward, 
as  ill  Ihe  spokeshave  operation,  and  disengage  it  by  dirt^cting  it  downwanl 
toward  the  floor  of  (he  nose  wlien  tlie  anterior  limit  of  the  hj-pertrophy 
has  be<'n  reached.    The   preliminar}'  incision  of  the  membrane  is  un- 

FiQ.  iw 


£5>    * 


SehMM  ihowiaB  tlie  tcobDique  of  nutkme  n  cunUnuuuo  >uturo  of  the  mucoiu  mcnibrnne  flkpa 
afUr  lb*  Bulililiwous  reteoticMi  of  the  inferior  tiirbinatod  b<>nt<.  a.  lh»  »lipkrint  kt  lh«  p<iati!rior 
rtnl  <rf  ilia  luf  btnftinl  hvdy — the  auturs  tlirrail  »liuulil  \»  HstitwD  iDclim  loas,  m  titat  th«  dip- 
k&ot  HiAy  be  ftirancrd  outride  n\  the  nnnol  ohambvr  and  then  pulled  into  poiitioa;  h  b,  the  curved 
a>*dl»  on  ■  (ixicd  b«Dill«:  c.  the  hock  for  ptillinc  Uio  ihmtd  c  through  th»  ii«fm11(i  wounds  in  lh» 
Papt,  simI  frtim  thr  eye  <>f  tint  no«dlr.  When  llio  thrFiKd  is  thtin  libi^rolrd  th*>  nvrdio  is  rovorMsl 
Mid  moored  (ran  tlw  noM.  It  is  mcbIh  thrcwled  with  r  and  nnothrr  stilch  taken.  Four  or  liv« 
atitAwi  ar*  mfficJeai  to cwapt  the  «laM  of  tba  flapa.  When  allth«  Ritli'hm  nr«  m&da  iotrodtirc  tha 
Ikooh  /  ftod  axsrt  lamion  ttjMin  nu'h  Ntiteli.  hrginiiinn  with  the  |HMierinr  one.  At  th«  snuie  lima 
Ivvp  op  IcmicM  on  lb«  iirovimHl  ■•tx)  u(  lh«  thrvMlr.  In  Ihis  way  lh«  whule  l^DSlb  of  lh« 
wumd  may  ba  eluaad.  Fix  th«  anterior  end  of  iha  autura  by  a  knot.  ]t«n»-a  t)te  suture  on 
kteUitrd  day. 


Deoessary,  a.s  the  cutting  edge  of  the  blade  is  concave  and  prevents 
laceration  of  tlie  mucosa.  Bone,  as  well  as  soft  tissue,  may  be  removed 
witii  it 

(c)  The  after-treatment  should  be  the  same  as  in  tlie  otlier  operations. 

Tb«  Snbmucous  Resection  of  the  Inferior  Turbinated  Bone. — Dr.  J.  C. 
Itcck  lia.s  drvrlojK'd  llir  following  teehnicjue  for  the  reduction  of 
enlarged  and  obstructing  inferior  turbinals: 

(a)  Cocaine  anesthesia. 

(ft)  Moke  an  incision  through  the  mucous  membrane  at  the  anterior 
end  of  the  inferior  turbinuted  Inidy  (Fig.  IlKi). 

(f>  Intro<lure  a  small  blunt  probe  orelcvator  through  the  incision  and 
elrval4*  tlie  mucoii.*)  nieinbrane  from  the  turbinated  bone  on  itji  median 
and  external  surface  (Fig.  103). 
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{<})  Introduce  the  swivel  ktiifr  through  llu-  iirileritir  incisioti  into  tlic 
mucous  [Kiiii-]i  ami  rngagc  the  turltinutcil  U>ne,  niul  sever  it  ns  sliowii  in 
Fig.  104. 

{e)  Remtive  the  Ijoiic  with  small  dressing  forceps  (Fig.  105). 

(/)  If  this  does  not  sufficiently  reduee  tlie  size  of  the  turbinated  Imdy, 
a  portion  of  fine  hypeiimphied  luembruiie  may  also  be  reinovei!  with 
scissors  (F'ig.  100).  In  some  cases  the  submucous  removal  of  the  bone 
alone  will  be  sufficient  to  overcome  the  stenosis. 

Wlien  the  hypertrophied  nnicous  membrane  is  also  removed  it  is  goodi 
practice  to  close  the  wound  wiUi   suhuTs,  ii.s  they  prevent  hemorrhage' 
and   Ihe  absnr|>lifin  of  septic  matter.     Dr.  beck's  method  of  suturing 
within  the  nasal  cavity  is  simple  and  cpiickly  accomplished,  and  is  as 
follows: 

(g)  A  short  curved  needle  set  at  right  angles  to  the  shank  of  the  in- 
strument is  introduced  into  the  na-sal  chambers  as  far  as  the  posterior 
end  of  the  inciyion.  The  needle  is  then  passed  tln-ough  both  edges  of 
the  cut  membrane,  the  thread  caught  with  a  smidi  hook,  and  the  nee>lle 
witlMlrawn.  For  further  ilescription  of  tlte  .suture  see  Fig.  107  and  the 
accompanying  legend. 


HTPEBPLASTIO    REXNITia. 

Synonyms. — The  same  as  given  under  h}'pertrophic  rhinitis,  as  the 
two  conditions  ai*e  often  confusetl. 

Definition. — 1  Iy|x^rplastic  rhinitis  is  characterized  by  an  increase 
in  the  thickness  of  the  mucous  meinbrfine  and  its  <'ontents  as  a  result  of 
prolonged  luiltl  irritjition  by  the  secretions  from  the  sinuses.  It  ditfers 
from  hjpertrophic  rhinitis  in  its  caiLsation  anfl  in  its  morbid  anatomy. 
In  hypertrophy  there  is  an  increase  in  the  size  of  t]»e  cells  from  over- 
nutrition,  whereas  in  byi>erplasia  there  is  an  increase  in  the  number  of 
cells,  and  especially  of  the  connective-tissue  cells,  from  the  slight  but 
prolonged  irritation. 

Etiology.— Tlie  chief  causes  are  pressure,  or  the  close  approxima- 
tion of  the  septum  to  the  middle  turbinal,  the  resultant  retention 
of  the  secretions,  and  the  inflammation  of  die  obstructed  sinuses.  The 
septum  doe-s  not,  in  all  cases,  impinge  upon  the  middle  turbinal,  and  is 
notf  Ihereforc,  a  constant  etiological  factor  in  producing  the  hyj^wrplasia. 
Tlie  sinuse.s  may  l>e  diseased  imiependently  of  the  septal  deviation,  and 
may  thus  be  the  jirinmry  cause  of  the  hy|^rplasia.  In  either  event 
tlie  irritation  ivsultiiig  from  the  secii-tions  constantly  Howing  over  tlie 
nuicous  mendjrjine  of  the  middle  and  inferior  turbinals  causes  the  morbid 
changes  in  these  structures.  Ulie  secretion  is  not  necessarily  purulent, 
but,  on  the  contrary,  is  often  .serous  or  mucous  in  character;  tliat  is, 
the  inBanimafion  in  the  sinuses*  may  not  be  suppurative,  but  maybe 
catarrhal  in  character. 

Symptoms. — 'i'he  symptoms  of  hyj:»erj>Iasli('  rhinitis  are  often  com- 
plex, ius  the  disease  is  often  a^ociated  with  a  catarrhal  or  a  suppurative 
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inflammation   of  the  etlimoidnl,  sphenoidal,  and   possibly  the  frontal 
sinuses. 

'Hie  sjTnptonis  arising  from  the  hyperpljisia  are  those  of  nasal 
obstruction,  especially  in  the  region  of  the  middle  tnrS>inal;  that  is, 
there  Ls  more  or  less  nasal  obstruction  and  a  scnst;  of  stufliness  or  of 
pressure  in  this  [Kirtioii  4)f  the  nose.  Ttie  Imntlkenliief  is  frequently 
used  in  an  eiTort  to  dislodge*  the  secretions  and  to  overcome  the  sense  of 
stuffiness.  While  the  secri'tions  tnay  Ije  thus  removed,  the  stuffy  feel- 
ing remains,  as  it  is  due  to  the  contact  of  the  turbinate  with  the  septum. 

'Hie  secretions  may  be  either  serous  or  mucopurulent,  depending  lai-gely 
upon  the  complicating  disease  of  the  sinuses. 

Anterior  rhinoscopy  shows  the  inferior  turbinal  to  be  enlarge*!,  paler 
tJian  nonnal,  although  it  may  be  red  ami  boggy,  and  somewhat  mxJular 
in  outline.  If  the  s('ptum  is  deviated,  and  it  usually  is,  a  ridge  corre- 
sponding to  the  crista  nusatis  and  the  crest  of  the  vomer  may  be  present 
on  one  side,  while  there  Is  a  bowing  of  the  septum  toward  the  opposite 
side  in  the  region  of  the  middle  turbinal.  The  septum  is  also  often 
thickened  in  its  upper  portion  on  both  sides,  thereby  obstructing  both 
olfactory  fissures. 

If  an  empyema  of  the  etlnnoidal  cells  (cellulie  etiimoidales)  is  present, 
pus  may  Im?  seen  in  tlie  olfactorj'  fissure  as  well  as  in  tlie  lower  portion 
of  tlie  nose.  If  tliere  is  aitarrhal  ednnoiditLs  the  anterior  end  of  the. 
iniddli*  turbinal  may  Ix;  red  and  bogg\'  in  texture.  Patients  with  this 
tyftr  of  ethmoidal  inflammatintt  sometimes  complain  of  soreness  or  of 
fissiirvs  in  the  skin  at  the  margin  of  the  vestibule. 

'I'Tie  subjective  symptoms  are  due  to  obstructive  lesions  and  to  the 
dwease  in  ilie  accessory  sinuses  of  the  nose. 

'JTae  obstruction  in  the  upper  part  of  the  nase  gives  rise  to  a  sense  of 
stuffiness  and  of  pressure  across  the  bridge  of  the  nose.  These  symp- 
lonu  are  rather  constant,  as  the  tissue  enlargement  is  (lermanent. 

'Ilie  obslruirlive  le.sion  in  the  up[M_'r  portion  of  the  nose  gives  rise  to 
the  nthiilional  s)Tnptoms  of  bea^Hnche  and  vertigo  peculiar  to  sinus 
intliirumation;  Unit  is,  tliere  is  headache  in  the  frontal  region  limited 
to,  or  more  prtmnunced  on,  one  side,  and  to  a  feeling  of  soreness  or 
tenderness  of  die  eyi*l>all  u^ion  ocular  movements.  Tlie  stooping  posture 
increades  the  headache,  and  temporary  vertigo  is  often  thereby  produced. 
The  headache  is  also  sometimes  inferred  to  the  temjwral,  vcrtcxial,  and 
occipital  regions. 

TTie  symptoms  given  hi  the  aljove  paragraph  are  due  to  the  sinuitis, 
and  are  not  always  present  in  liy|x*rplastic  rhinitis.  They  are,  however, 
often  pit-sent,  as  a  careful  examination  of  the  ]>aticnb  will  show. 

Prognosis. — 'Yhf  prognosis  of  hyjKTplastic  rhinitis  is  not  as  favor^ 
able  as  (hat  of  hj-pertrophic  rhinitis.  The  etiology  is  more  complex 
Mui  the  discAsc  more  serious,  and  it  entaiU  uioiv  extensive  surgical 
prooetliirrsforit'^eradication.  If  the  diseased  processes  arc?  alKiwed  torun 
ilieir  natund  course,  they  may  eventuate  in  an  atrophy  of  die  mmous 
membrane,  especially  of  the  middle  and  inferior  turbliuitcfl  IxHlies, 
Uioiigh  there  is  but  slight  temlciiey  lo  atrophy  in  hypertrophic  rhinitis. 
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If  tlie  treatment  is  instituted  sufficiently  early,  the  atrophic  process 
limy  Iw  checked  and  the  stenosis  and  sinus  disease  eradicated. 

Treatment. — 'ilie    treatment    of    h\'perpla.stic  rhinitis  should  have ' 
two  grand  oIjjc(  ts,  namely:   (a)  llie  removal  of  tlie  obstructive  le.sion,  [ 


Fig.  108 


CuMlberry'd  plain  Bcuaors. 


whether  it  be  a  deviation  of  Uie  septum  or  the  hypertrophic  tissue  of 
the  middle  or  inferior  nusul  cuiichie  (.middle  or  inferior  tiirbinals); 
and  (6)  the  cure  of  the  catarrhal  sinuitis,  if  present,  whether  it  l)e  in  Ihe 
ethmoidal  and  sphenoidal,  ur  the  frontal  and  maxillar)*  sinuses. 


Fio.  109 


'O. 


Tlie  remuvnl  of  Llie  Rnt«rinr  end  trt  tho  initldtc  tutl)in«l«cl  Ixaly  with  CiiueJbetTy's  MijTC>n. 

Hyperplasia  of  the  inferior  nasal  concha  (inferior  turbinal)  may  be 
removed  by  any  one  of  the  openilivc  proceiiures  descril)e<l  un<ier  hyper- 
tropliic  rhinitis. 

Hyperplasia  of  the  middle  nasal  concha  {middle  turbinal)  may  be 
removed  with  the  scLssors  and  snare,  the  author's  turbinal  knife  (Fiffs. 
100,  IT.'i  and  174),  or  with  the  swivel  knife. 


THE  SOSE  A\D  ACCESSORY  ST\USES 

The  SciJiaors  and  Snare.  -The  tcchrii(jiie  is  as  follows: 
(a)  luiJufe  !<K'at  aiK'.sth(\siii  wilh  a   10  [ht  (t'lit.  suliiliuu  of  cooauie- 
A  weaker  solution  is  oflni  iTm<!('<iuate  in  liyperjilastic  tissue. 

ib)  Gms|»  (lie  anfcricir  aftaflinicrit  of  the  ini(Mle  na-sul  iroiirha 
(middle  turhinal)  with  tlio  srissors  (Fip.  lOS)  and  make  an  incision 
nhniit.  one  inch  in  lenfjtli  thus  .severing  the  attaclinicnt  of  the  anterior 
imc-thml  or  one-half  of  the  middle  turbinated  IkmIv  (Hr.  IW). 

Fio.  113 


Tlio  KimuvKl  of  tUe  anierioT  halt  of  ilir  nildtUe  turbtuited  bmly  with  HotniH'  M^iMon. 

(c)  Introduce  a  cold  wire  loop  over  the  delaelied  portion  of  the 
turhinal  and  cut  it  off  at  the  |Kisterior  limit  of  the  hioision,  or  sever  the 
detaehi^l  j»c>rtioii  of  the  tnrhinal  wilh  (rriinwald's  forwps  (Fig.  1 10). 
Still  more  tissue  may  be  removed  if  netH-ssarj'. 

Fia.  114 


I*' 


Ttie  Nnleriur  half  nf  lUe  middk  ttirbinKi  rnnuved  with  Hulmu'  miMun,  ntpoiiiii 
the  bulla  ethnioidnlts. 

Holmes'  ScisBors. — With  Holmes*  scissors  (Fig.  112)  the  snare  is  not' 
neeessaiT,  as  the  blades  are  so  curved  that  the  etit  made  with  tliein 
extends  imc'kwaril  and  dowTiward  until  it  emerges  from  the  tissue  (Figs. 
IKJand  IM). 


HYPERPLASTIC  RUIXITIS 

The  Swivel  Knife.— 'nii*  tfcIuiKpie  of  the  rpiiioval  of  the  iiiiiidle  tiir- 
binal  witii  llie  swivel  kiiifc  ilitfcrs  from  that  cniplojx'ti  witli  the  same 
uistrument  in  the  mnoviil  of  tlic  tnfertnr  lurbinul. 

Fro.  lid 


^^ 


.a^^ffiS 


TJm  mathttt'm  rarmw  Bwl%-d  knifa  jtlacnl  nt  tli»  anterior  ftdftr-liment  of  (lie  middle  turbtn&l 
prap«rstary  lo  rnnnvitui  it  t»  tfanwn  In  Vig.  110. 

TliP  li*clmique  is  as  follows:  (a)  Induce  local  anesthesia  with  a 
10  f»cr  o'ni.  solution  of  cocaine  iipplieil  on  a  thin  pleilj^t  of  cotton  over 
llic  whole  of  die  iiu<l<lle  lurbinal.  It  may  l)e  neccssaiT  to  iipply  a  20  to 
3()  f»er  cent,  solution  \\*ith  a  delicate  cotton-wound  applicator  to  tlie  less 
actvssible  areas. 

fm.  lie 


Cv 


Tlic  trmov»]  of  Lhr  mi<IUU<  turbliial  wlUi  Uie  RUlhor'*  njuruw  iiwU-el  Icnifit. 

(6)  Introduce  the  swivel  knife  nml  engage  the  anterior  nttarlimeiit 
nf  Uie  mitldle  lurbinal  (Fl^s.  115  and  I  Id),  so  that  one  prong  tip  is 
almw  und  tlic  other  Im-Iow  the  nttiirhment. 

(<•)  (.'arri'  the  swivel  blade  backward  with  short  strokes  until  the  whole 
or  a  |»urt  of  the  middle  tnrbinul  is  severed  from  its  attachment.  'Hie 
sewred  middle  turbinal  d<jes  not  pass  between  the  prfni^s  of  the  tnslru- 
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merit,  bnt  is  piislied  downward  linnciith  thorn.  If  only  a  portion  of  tlie 
middle  turl>inal  w  to  Ix;  rpinovcd,  tJic  swivel  bla<le  is  (Jirceted  downward 
through  the  turbinal  at  the  desired  point,  or,  failing  in  this,  the  swivel 
knife  is  removed  and  the  loop  of  a  snare  is  engaged  over  the  detached 
fragment  and   the  rcmioval  completed. 

Remarks. — I'he  swivel  kjiife  is  not  of  universal  use  for  t\irbinec- 
loiiiy  or  turbinotomy,  althougli  in  many  cases  it  is  an  ideal  instrument 
for  these  purposes.  In  each  ciise  the  instruments  and  mode  of 
operation  .should  lie  selcotetl  with  refen^nee  to  die  conditions  present 
rather  than  to  blindly  follow  any  dest'ribod  method  of  oj>eniliug, 

{d)  The  postoperative  treatment  should  consist  of  the  in.sufflaiion  of 
an  antiseptic  powder,  and,  in  the  case  of  severe  persistent  hemorrhage,  the 
nose  should  be  packed  with  iodoform,  or  compound  tincture  of  benzoin 
gauze. 

Bemonhage. — ^The  middle  turbinal  Is  supplied  witli  blood  by  the 
anterior  and  posterior  ethmoidal  arteries  (A.  ethmoidalis  anterior  et 
|>osterior)  (Fig.  li),  and  hemorrhage  of  considerable  severity  may  occur 
either  at  the  time  of  o[x*ration  or  at  a  later  jjeriod.  As  a  matter  of  fact 
an  oozing  of  blood  continues  in  many  cases  for  twenty-four  hours. 

The  danger  of  septicemia  and  of  meningitis  is  increased  by  nasal 
tampons,  hence  it  is  not  advisable  to  pack  the  nose  except  in  extreme 
necessity.  The  packing  should  be  done  firmly  bnt  with  caution,  and 
the  gauze  should  be  moistened  witli  tlie  compound  tincture  of  benzoin 
and  squeezed  until  the  excess  of  fluid  is  removed. 


OHROKIC  RHINniS  WITH  COLLAPSE  OP  THE  ERECTILE  TISSXTE. 

Definition, — ^I'his  is  not  a  tnie  inflammatory  disease,  but  is  usually 
cIiLsst^l  as  such.  It  is  a  local  manifestation  of  a  general  anemia,  and  is 
characterizt*d  by  the  collapse  of  the  erectile  tis.'sue  of  the  nose  and  simulates 
atrophy  in  this  region. 

Etiology. — Its  chief  cause  is  general  anemia.  Atrophic  rhinitis  is 
also  chantcterized  by  anemia  that  is  secondary  to  the  conditions  causing 
the  atrophy.  In  simple  collapse  of  the  swell  bwhcs  the  anemia  is  pri- 
mar}'  and  the  collapse  scetmdary.  It  is  most  often  found  in  women, 
a,s  Ihev  are  more  subject  to  anemia.  It  is  occasionally  found  in  gouty 
individuals. 

Symptoms. — The  chief  symptoms  arc  drj-ness  of  the  upper  respira- 
tor}' tract  and  patency  of  the  nose.  Upon  anterior  rhinoscopic  examina- 
tion the  itiff  rinr  tuibituds  upfxfar  quite  small,  on  accoujil  of  the  collapse 
of  tlie  swell  bodies.  Upon  probe  pressure  the  mucous  membrane  is  found 
to  be  tJiiu  and  tightly  drawn  over  the  underlying  bone.  'Hie  great 
space  in  die  nasal  chambers  and  the  small  size  of  the  inferior  turbinals 
at  once  suggest  an  atrophie  condition,  though  true  atrophy  is  alisent; 
cnists  and  ozena  are,  however,  absent,  nor  is  there  a  liistorj'  of  their  pre- 
vious pre.sence.  An  examination  of  the  blood  shows  anemia  to  be  present 
The  sense  of  smell  is  unimpaired  and  ulceration  of  die  mucosa  and  caries 
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of  the  tx)nc  are  absent.    Hie  (."onditioii  is  alwavs  bilateral,  a^i  it  is  due  to 
constitutional  rather  tlian  local  causes. 

Treatment.— The  treatment  should  l>c  directed  to  the  anemia.  It 
i^  ncoes-sar}',  tlierefnre,  to  ascertain  the  ty|w  of  tlie  anemia  by  blood 
examioations  and  to  carr}*  out  the  treatnicDt  accordingly.  I  wish  to 
suggest  in  this  connection  that  an  examination  of  tiie  rectum  will  some- 
linies  reveal  ulcerations  or  other  pathological  processes  that  may  be  the 
cause  of  Uie  anemia  and  llie  resultant  collapse  uf  the  erectile  tissue. 


ATROFHIO  RHINITIS. 


Synonyms. — Chronic  dry  riiinitis;  simple  mucous  rhinitb;  mucopuru- 
lent rliinitis;  ozena. 

Definition. — Atrophic  rhinitis  is  characterized  by  a  sclerotic  change 
in  ilif  iiuHoiis  membrane  and  occasionally  of  the  underlying  bone,  and 
by  tlie  presence  of  crusts  and  an  olTensive  nasal  breatii.  The  con<litions 
giviii}^  rise  to  these  phenomena  are  varied  and  often  complex. 

Etiology. — The  tliree  causes  generally  held  to  protluce  this  condition 
are  as  follow.s : 

(a)  A  simple  atrophic  process  which  is  not  dependent  upon  other 
local  disease  of  the  mucous  membrane.  Meissner  holds  that  atrophic 
ozena  (see  below)  is  due  to  a  primitive  or  broad,  shallow  nose,  and  to  a 
congenital  development  of  pavement  epithelium  instead  uf  the  culuinnar 
or  mucus-producing  variety. 

(b)  Pressure  necrasis  due  to  excessive  distention  of  the  bloodvessels. 
ThLs  Is  a  cyanotic  cojigestion  due  to  a  heart  lesion,  the  general  venous 
circulatory  system  participating  in  the  sluggish  venous  flow.  The 
mucosa  covering  tl)e  vessels  is  kept  upon  a  constant  strclch,  and  pressure 
atrophy  results,  as  in  red  atrophy  of  the  liver. 

(c)  Sclcwlic  atrophy  due  to  a  pre-existing  sinus  inflauKuatiou,  during 
whicli  there  is  an  excessive  proliferation  of  connective-tissue  cells.  The^se 
oftcr  a  lime  Iwcome  fibroas  tissue  and  gradually  cut  off  the  blood  supply 
and  C!hokc  out  the  glandular  and  ^-ascular  structures  of  the  membrane. 
The  nutrition  of  the  mucous  membrane  is  diminished,  and  functional 
Activity  is  diminished  or  destroyed. 

These  and  various  other  tlieories  are  held  as  to  the  cause,  or  causes, 
of  atrophic  rhinitis.  None  of  them  is  tlefinitely  prove<l.  nlthough  tlie 
(Mie  advucale<l  recently  by  Griinwald,  and  by  \'icu.sseiis,  Rcininger,  and 
Gun.s  at  die  end  of  Uie  seventeenth  century,  has  rapidly  gained  ground  in 
popular  opinion.  Iliosc  who  hold  to  this  theory  believe  that  all  or  nearly 
all  cases  of  uti-ophic  rhinitis  are  due  to  suppuration  of  the  acwssory 
sinuaes  of  (iie  nose,  more  esfHTiatly  the  ethmoidal  and  sphenoidal. 
My  own  experience  Ls  in  accord  with  tliis  view.  I  have  seeji  many  cases 
cuivfl  or  greatly  relieved  by  attention  to  the  acee^on,'  sinuses.  'Hie 
ozena  i-^  invariably  influcnre<l  favorably.  Tn  eonjimction  with  Dr. 
Jofepli  Iti-ck  1  have  had  skiugraphs  of  the  sinuses  made  in  cases  of 
atro]>bic  ridnitts,  and  without  exception  the  sinuses  appear  cloudy,  as 
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they  do  in  sinuitis,  i.  e.,  their  outline  u  illy  defined  and  tlie  aim  of  tlie 
cavities  is  opaqtie.  'ITiis  shows  that  in  ntrojiliic  rhinitis  the  siiuiscsare 
often  diseased,  though  it  <loes  not  prove  the  sinus  disease  to  \>q  primary. 

(a)  Simple  Atrophic  Rhinitis. — Simple  atrophy  may  take  place  in  the 
nasal  inuruus  iiieiiibrane  a,s  well  u.s  in  laucous  nieinlimnes  elsewhere  in 
the  body. 

Ktwtfxjy.—Tiic  etioln^-  is  not  oleur,  and  yet  it  Ls  probable  that  it  is 
due  to  the  presence  of  some  irritant  in  tlie  blood,  iis  in  syphilis,  tulx?r- 
cnlosis,  scrofula,  etc.  At  any  rate,  the  trophic  nervous  system  is  in- 
volved and  nutrition  modified. 

TtealjnenL — The  treatment  should  be  addressed  to  the  constitutional 
dyscrasias,  upon  the  disappearance  of  which  the  atrophic  and  ozeuic 
processes  improve  or  di.sapj>ear. 

(6)  Atrophic  Ehinitis  Due  to  Pressure  (Cyanotic  Engorgement). — 
Etioloffij.  —  (a)  Tliere  Is  some  lesion  of  the  heart,  kidneys,  liver, 
or  liings  whicli  causes  ji.  diiunuitig  back  of  the  vetums  bliHHl  upon 
tlie  nasnl  mucous  menibrane,  as  well  n,s  elsewhere  in  the  body,  [b) 
The  organs  thus  aifectcd  do  not  eliminate  the  wjLste  prwiucts  as  rapidly 
as  they  should,  and  they  are  retained  in  the  blood,  where  they  act  as 
irrilnnts,  exciting  inflHinmator}-  reaction  <*f  a  Uiw  graile.  These  two 
factors  aecount  for  tlie  plicuomtna  known  as  pressure  atrophy  as  it 
occurs  in  Uie  nasal  mucosa. 

SipnpfomJi. — Although  there  is  true  atrophy,  the  membrane  is  con- 
geslei!  lo  such  a  degree  that  there  is  nasal  stenosis,  'llie  mucosa  of 
the  nose  is  boggy,  purplish  red  in  color,  and  inflamed.  'Vhc  ozonic 
odor  may  be  slight.  'I'here  Is  an  exudation  from  the  engorged  vessels, 
but  it  is  not  a  true  mucous  secretion.  'Vhe  .skin  of  the  nose  may  l>e  red. 
'lliere  is  a  sense  of  fiiliiess  across  the  briilge  of  tlie  nose,  ami  frontal 
headache  is  commonly  prestuit.  The  conjunctiva  may  be  infected  and 
attended  by  an  overlUm-  of  tears. 

D.  Bradcu  Kyle  refers  lo  a  case  due  to  organic  mitral  lesion.  I  have 
seen  a  case  of  this  character  in  which  the  whole  inucasa  of  the  upper 
respimtorj*  tract  was  cyanotic;  the  tonsils  were  enlarged  and  markedly 
blue  from  cyanotic  congestion. 

Profftinsi.f. — This  depends  upon  the  curability  of  the  lesion  giving  rise 
to  tlie  cyanotic  congestion.    The  patient  ha<l  a  valvular  heart  lesion. 

It  is  obvious  that  the  treatment  in  such  cases  must  be  palliative  oidy. 

(c)  Atrophic  Rhinitis  Due  to  Suppurative  Sinuitu. — EUnlwjy. — ,\ll  the 
causes  given  under  llir  vjinous  (yp's  rjf  <-jitiirHiiil  Hiiidtis  may  act  its  causes 
of  this  tj-pe  of  di.seiLse.  The  inHammiitlon  attending  them  is  followeil 
by  u  depasti  of  con nt^tivc -tissue  c*'lls,  which  after  tliey  Iw-come  organized 
cut  off  the  bl<«xl  supply  and  cli(»kc  thmn  tlie  glandular  tissue.  The 
functional  activity  is  gmdnally  lost  and  the  tnic  mucous  elements  of  (he 
membrane  Knally  disappear.  The  secretions  Ix-comc  thick  and  in- 
spissated. 'I'hey  dry  upon  the  suiface  of  the  menibrane,  where,  through 
bio(;hemiral  chnnges,  they  develup  the  ozenic  odor.  Various  theories 
have  l)eeii  advuiuvd  in  explanation  uf  tlie  odor,  but  none  of  them  is 
proved. 
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The  following  are  suggestive  but  not  conclusire: 

(o)  .Simple  dwoniposition  of  tlie  miicopus. 

(6)  Degenerative  changes  in  wiiicli  certain  fatty  acids  are  liberated, 
giving  rise  to  tlie  fnlor. 

(c)  'n»e  presence  of  certain  bacteria,  as  ilie  Iwcillus  felidns. 

Ozrmt  a  Sj/mptom. — Ozena  is  not  a  disease,  but  a  sign  of  certain  dis- 
raseii  conditions.  It  is  a  "stench/'  and  it  Ls  in  this  sense  that  it  is 
used.  The  fctii!  odor  is  a.ssociate4l  with  an  inspi-ssate*!  secrelitin,  wliirh  is 
seen  in  the  fomi  of  greenish  cniat.s  covering  the  whole  of  the  na,snl  mucous 
nierobnine.  There  may  l>e  other  j)eciiliar  conditions  associated  with  it, 
especially  in  those  cases  in  which  there  is  marked  atrophy  of  the  mucosa. 
For  example,  tiic  nose  may  be  broad  and  flat,  the  tip  somewhat  elevated, 
and  tlie  IjUmxI  anemic.  Tlie  anemia  is  secondary  and  not  primary  as 
in  chronic  rhinitis  with  collapse  of  the  erectile  tissue.  The  absorption 
of  septii"  material  and  tlie  la^s  (tf  (lie  n'spirat*iry  fuTictJons  of  the  nose 
are  probably  tlie  chief  causes  of  the  anemia.  It  is  a  well-recngniz^d  fact 
that  in  mouth  brt-athing  due  to  the  ]>n'srn(v  nf  postnasal  adenoids  there 
is  anemia,  which  quickly  disap|K?ars  after  tlieir  removal. 

The  mnrou.s  membrane  li^eoines  atrophied  in  llie  later  stages,  and 
after  a  longer  period  the  secretion  anfl  foul  odor  spontaneously  dtsap- 
{icar  and  leave  a  comparatively  clean  hut  sclerotic  men>bi-ane.  The 
ozenic  odor  disappears  spontaneously  after  a  number  of  years,  hence 
it  is  a  self-limiled  symptom.  The  mucous  meriibrane,  however,  is  left 
wry  much  damaged.  Rs  lilstological  character  and  physiological  func- 
tion arc  changed  or  entirely  lost. 

'llie  .selerofsls  and  ozena  in  this  type  of  atrophic  rhiniti.^  is  in  all  prob- 
ability due  to  a  chronic  sinuitls,  or  toother  focalized  suppurative  processes, 
as  hafl  l>een  shown  by  Grtinwald  in  his  work  on  S'aml  ^Suppuration. 
In  other  words,  the  atrophy  is  not  primary,  but  is  secondarj'  to  a  suppu- 
rative sinus  infiammation.  Indeed,  nearly  all  cases  of  atrophic  rhinitis 
pmlmbly  fall  under  this  category.  This  subdivision  of  atrophic  rhinitis 
w,  tlicPpforc,  from  a  cliniml  standpoint  of  tlie  greatest  importance. 

Tlir  ralionaie  of  the  atrophic  prot-ess  is  generally  as  follows: 

Tlie  secretion  fmiu  the  siiuise.s,  more  particularly  die  frontal,  etli- 
moidal.  and  sphenoidal,  flows  downward  over  the  nasal  meml>rane, 
where  it  becomes  dried  into  cnists.  It  undergoes  decomposition  and 
irrit»tc$  the  imilerlxnng  mueasa.  There  is,  in  n<ldition,  a  mechanical 
irritation  fnMii  the  shrinkage  and  contact  of  the  crusts  with  the  mucous 
mcnibrunc.  Tin-  <'hcmical  and  mechanical  irritation  tlius  priH|tice<l 
CAUse  a  proliferation  of  connective-tissue  cells,  which,  when  fully  organ- 
isoed,  <i)ntraet  and  choke  out  die  true  elements  of  the  nnicous  membrane. 
Slirinkage  and  atrophy  progress  until  the  mui-ous  membnme  is  rc])laced 
by  a  M'lerotic  one,  devoid  of  mucous  glands  anil  columnar  ciliated 
epithelimn,  pavement  epithelium  repliu-ing  the  columnar  ty|>e. 

During  tlie  progress  of  the  atrophic  j)nx'ess  tlie  ozena  is  a  sjTnptom, 
lajt  after  the  true  iuucoils  membrane  is  destnned  the  mucous  secretion 
and  o7x-na  n*ase.  Oust  formation  and  oTona  arc  self-limitc<l  phenumcnu, 
ny  j*c»r5  being  required,  however,  to  rid  the  patient  of  them. 
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Ssrmptoms. — ^The  symptoms  vary  with  the  state  of  advancement 
and  activity  of  the  process.  Tlie  clinical  picture  presents  the  features 
shown  in  the  comparative  table  given  below.  'This  is  adapted  from 
MacDonald's  work  on  Diseases  of  ike  Nose. 

Comparative!  Table  or  the  Symptoms  of  Atrophic  Rhinitis  and 
Rhinitis  with  Collapse. 


Chronic  RhinittM  vrith  CoUapte  of  tA«  ErtetiU 
TtMMue. 

1.  Chiefly  in  uiemic  women.     The  uuanift  is 

primary. 

2.  No  peciiliarity  of  physiognomy. 

3.  Mucous  membrane  anemic . 

4.  CoIUpae  of  erectile  tissue;  no  tendency  to 

atrophy. 

5.  No  ulceration. 

6.  Always  tula  teral. 

7.  Spontaneous  cure  if  the  anemia  is  relieved. 


8.  Olfaction  not  affected. 

9.  No  characterisUc  odor. 

to.  Little  or  no  incrustation;  if  present,  is  lim- 
ited to  the  anterior  third  of  the  middle 
turlnnals. 


Atrophic  Rhinitia  wiA  SeUrotU  and  J/uoous 
Secretion.     Otena. 

1.  Chiefly  in  women  and  children;  all  subjects 

become  anemic. 

2.  Small,  sunken  wide  noee  with  wide  nasa 

fosss. 

3.  Mucous  membraoe  anemic. 

4.  Collapee  of  the  erectile  tissue  with  tendency 

to  atrophy. 
6.  Sometimee  there  Is  ulceration,  and  necrotic 
bone  if  the  disease  is  of  sinus  origin. 

6.  TJsuaUy  bilateral;  may  be  unilateral. 

7.  After  some  years  there  is  a  tendency  to  im- 

provement of  the  symptoms.  The  oseni  a 
symptoms  disappear  as  the  atrophy  be- 
comes more  complete. 

8.  Olfaction  is  often  lost. 
0.  Breath  typically  oienic. 

10.  Crusts  are  distributed  over  the  entire  mucous 
membraDe. 


Treatment. — ^When  seen  in  the  early  stage  the  treatment  should 
aim  at  (a)  the  removal  of  the  causes  of  Uie  inflammation  that  produces 
the  sclerotic  process,  and  (6)  intranasal  cleanliness. 

(a)  The  Removal  of  the  Oaosas. — ^The  causes  of  the  inflammation 
are  numerous.  Some  have  already  been  considered  under  acute  catarrhal 
hyperplastic  rhinitis,  chronic  suppurative  sinuitis,  and  the  congenital 
primitive  nose  with  its  pavement  epithelium.  Other  causes  are  trauma- 
tism, deflections,  and  other  obstructive  lesions  of  the  septum.  By  the 
removal  of  these  exciting  causes  of  the  inflammation  the  sclerotic  process 
may  be  modified  or  stopped  altogether. 

From  the  foregoing  statements  concerning  focal  suppuration  within 
the  sinuses  and  elsewhere  in  the  nasal  chambers,  it  is  evident  that  in 
many  cases  the  treatment  should  be  addressed  toward  the  cure  of  the 
suppuration  of  the  sinuses,  rather  than  to  the  atrophy  resulting  from  it. 

(6)  Intranasal  Oleaaliness. — Intranasal  cleanliness  is  obtained  by  the 
use  of  antiseptic  douches  containing  a  liberal  amount  of  mild  alkalies 
to  soften  and  dissolve  the  crusts  and  tenacious  mucopus.  A  solution 
of  8  grains  of  sodium  bicarbonate  to  the  ounce  of  water  as  hot  as  can  be 
borne  should  be  forcibly  injected  into  the  nostrils  at  frequent  intervals 
during  the  day.  A  fountain  syringe  is  well  adapted  for  this  purpose. 
The  patient  should  be  instructed  to  clear  the  nose  by  blowing  after 
each  injection.  The  injections  may  be  administered  by  the  physician 
at  first,  as  the  patient  will  not  or  cannot  thoroughly  cleanse  his  nose. 
To  free  the  nostrils  from  crusts  and  tenacious  mucus,  a  warm  antiseptic 
aqueous  solution  of  borax,  sodium  bicarbonate,  oil  of  eucalyptus,  carbolic 
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acid,  glycerin,  and  alcohol  should  be  injected  into  the  nostrils.  A  two- 
ounce  hard-rubber  or  an  Alpha  and  Omega  bulb  syringe  is  well  adapted 
for  this  purpose,  as  considerable  force  is  necessary  to  dislodge  the  crusts. 

Personally,  I  prefer  to  pack  the  nrae  with  cotton-wool  saturated  with 
a  10  per  cent,  aqueous  or  glycerin  solution  of  ichthyol,  which  should 
be  removed  in  from  twenty  to  thirty  minutes,  the  crusts  being  softened 
and  easily  detached  by  blowing  the  nose  or  by  the  use  of  a  cotton-wound 
probe.  This  course  of  treatment,  if  faithfully  carried  put,  will  afford  great 
relief.  Mild  astringent  stimulating  solutions,  or  powders,  are  of  value  in 
reducing  the  local  infection.  Powder  with  5  to  20  per  cent,  of  silver  nitrate 
or  a  1  to  2000  trichloracetic  acid  solution  may  be  used  for  this  purpose. 
The  associated  sinus  diseases  should  be  treated  as  described  under  the 
Accessoiy  Sinuses.  Indeed,  this  is  often  the  only  method  of  treatment 
attended  with  success.    Even  this  fails  if  the  atrophy  is  far  advanced. 

Paraffin  Injectioiu  in  Atrophic  Blikltifl. — ^Paraffin  injections  beneath 
the  mucous  membrane  of  the  inferior  turbinated  body  and  of  the  septum 
have  been  used  by  several  rhinologists  with  great  improvement,  of  the 
symptoms.  The  crusts  are  either  diminished  or  disappear  altogether. 
Most  writers  recommend  using  paraffin  in  melted  form,  although  the 
danger  of  thrombosis  is  ever  present.  More  recently  paraflBn  has  been 
used  in  semisolid  form  to  obviate  this  danger.  A  special  S3rringe  (Fig. 
196),  adapted  to  the  use  of  semisolid  paraffin,  has  been  devised  by  Dr. 
J.  C.  Beck  for  this  purpose.  With  this  device  the  danger  of  thrombosis 
is  reduced  to  the  minimum. 

Hie  injections  should  be  made  under  local  cocaine  anesthesia.  The 
amount  injected  at  each  sitting  varies  with  the  friability  of  the  mucous 
membrane.  In  some  cases  only  one  or  two  minims  or  grains  should  be 
injected^  as  to  exceed  this  amount  would  tescr  the  mucous  membrane. 
In  other  cases  as  much  as  one  to  two  drams  may  be  injected.  The  injec- 
tions should  be  made  at  intervals  of  from  five  to  ten  days,  enough  time 
being  allowed  between  the  sittings  for  the  subsidence  of  the  reaction. 

Either  the  inferior  turbinal  (nasal  concha)  or  the  septum  may  be 
chosen  for  the  site  of  the  injections.  The  needle  should  be  introduced 
a  half-inch  or  more  beneath  the  mucoperiosteum,  and  a  small  amount 
of  paraffin  injected.  It  should  then  be  withdrawn,  a  quarter  of  an  inch 
and  more  of  paraffin  injected,  and  so  on  until  the  needle  is  withdrawn. 

The  effects  produced  are  a  lessening  or  the  disappearance  of  the  crusts, 
a  Uiinning  of  the  secretions,  a  sense  of  air  passing  through  the  nasal 
chambers,  and  occasionally  edema  of  the  eyelids.  The  good  effects 
have  remained  for  a  period  of  two  years  and  promise  to  last  much  longer. 
Ilie  lumen  of  the  nasal  chambers  is  diminished,  thus  accounting  in  a 
measure  for  the  lessened  desiccation  of  the  secretions.  It  is  also  quite 
probable  that  the  irritation  of  the  paraffin,  a  foreign  body  in  the  tissues, 
produces  an  increased  hyperemia  and  leukocytosis.  Whatever  the  ex- 
planation may  be,  it  appears  that  paraffin  injections  beneath  the  muco- 
pericfaondrium  of  the  nasal  septum  and  beneath  the  mucoperiosteum 
of  the  inferior  turbinal  materially  improves  the  symptoms  in  the  so-called 
atrophic  riiinitis  with  incrustations.  In  those  cases  wherein  the  sinus 
11 
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origin  of  the  .su])|>iirafittiL  and  rnists  i.s  in  tloulit,  aiul  whemti  t!if  patirnt 
wfu-scs  i»|)erutivc  iiUcrrcrenfc  on  the  sinuses  wlien  tlicy  arc  known  to  !« 
the  focal  centre  of  the  ilLseiLsc,  paraffin  injections  may  be  used  wiOi  the 
rejtsonnble  assurance  of  an  improvement  of  the  s^Tnptoms. 

SUPPURATIVE  RHINITIS;  NASAL  SUPPURATION. 
(A  symptom,  not  a  primary  disease.) 

Suppurative  rhinitis  has  been  described  by  various  authors,  notably 
by  Hasworth  in  his  work  on  the  Dixeasfs  of  ihr  Xuse  and  Throat. 
lie  do^serilted  supj»iiraiive  rhinitis  In  children  as  a  priniarj-  disease,  whicli, 
when  neglected,  eventuates  in  atrophic  rhinitis  in  adults.  The  trend 
of  opinion  is  gradnally  breaking  away  from  the  view  that  prinuiry 
suppunitlou  of  the  nasal  uuirous  membrane  is  often  fountb  On  the 
contnuT,  it  is  Iwlievod  that  it  rarely  exists  except  secondarily  to  siriuitis. 
Personally,  1  hold  the  latter  view. 

Pus  in  the  nasal  ehandn'r-i  is  pre-sent  in  the  later  stages  of  acute  cop.za, 
which  is  an  infectious  disease  and  is  usually  complicated  by  a  purulent 
infection  of  tlie  sinuse'^.  Pundent  secretions  may  also  accomiany 
syphilitic,  tuberculous,  and  gonorrheal  processes  in  the  nose.  The 
specific  or  exandiematous  fevers  an*  characteri/xH]  by  a  puriile]it  intlani- 
mution  of  the  iiusa!  and  accessory  sinus  nienil>ranes.  'Wa  various 
acceAsorj' sinuses,  when  atFerted  by  a  purulent  inHammator)-  process, 
discharge  their  purulent  secretifins  into  the  nasal  passages.  Generally 
speaking,  if  after  the  nasal  chambers  are  clearc'd  of  pus  by  mopping  mth 
a  cfiUoti-Wduiid  a|)pliealcjr  (he  pus  n,'n])|ie!irs  within  a  few  minutes  in  the 
middle  meatus,  it  conies  from  the  sinuses  discharging  into  this  meatus, 
namely,  the  fnintakantcrior  ethinoiilal  (including  the  bulla  etlimoiilalis), 
and  the  sinus  ma.vJIlarLs  lantrum  of  Highniorcl-  Occasionally  one  of 
llic  ariterior  etlinn>id!d  cells  iliscliurgc.s  through  the  iinier  or  median  wall 
of  the  mid4llc  turbinal  into  the  olfactory-  fissure  or  su|K'rior  meatus. 
When  the  pus  appears  in  the  superior  meatus,  it  is  probably  fnjm  the 
sinuses  opening  into  the  meatus,  namely,  the  posterior  pthmoirhil  and  the 
sphenoidal  sinuses.  An  occasional  exception  to  this  is  when  the  sinus 
niaxillaris  (antrum  of  Highnioiv),  whose  pastcrior  and  su|X'rior  metlian 
wall  is  ill  relation  to  the  superior  meatus,  discharges  ihrough  a  perfora- 
tion into  tlie  su]>eri4»r  meatus.  Such  a  condition  is  rare,  hence  pus  ui  this 
meatus  as  seen  in  the  olfactory"  fissure  is  generally  inilirative  of  suppuni- 
tion  (kf  the  posterior  ctlinioidat  ant)  die  spheiioiilal  sinu.si'S.  It  is  barely 
passible  that  thert^  may  l>e  a  f<M*alized  ulceration  of  the  nasal  nuicous 
membrane  hi  the  su|)crior  meatus,  and  tfuit  the  pus  is  from  the  meatus 
rather  than  tlic  sinuses.  It  appears,  therefore,  (hat  nasal  suppuration  is 
mrely,  if  ever,  a  primary  disease,  but  liiat  it  is  always,  or  nearly  always, 
secondary"  to  some  other  ilisease  of  the  mucous  membrane  and  bony  walls 
of  the  nasal  chamln-rs  <}r  the  accessory  sinuses  nf  the  niwe.  Suppuration 
of  the  no.s<*  as  a  primary  disease  will  not,  therefore,  be  deseril)ed.  but  tin- 
other  diseases  to  whjeh  it  is  secoruhir\-  are  (h'scribcd,  and  tlie  reader  is 
referrtn!  t(t  tlu-m  for  furdu'r  information. 


CHAPTER    IX. 

TIIK    INDIVIDUAL  SINUSES. 

Tn>:  sinuses  are  divided  for  clinical  purpases  into  two  groups,  namely, 
tlje  anterior  and  Uie  posterior  sinuses.  The  anterior  ^n)up  h  conijHised 
of  die  frrmtidfthc  anterior  eUimoidal.and  tlie  maxillary  sinuses.  Hajek 
culLs  tills  group  Serie.s  I.  Tla-  pi»sleri4>r  group  is  cinnpostul  of  die 
pcvst<^rior  edimoidal  and  the  splienoidal  sinuses,  and  is  railed  Series  II 
(Fig- 117). 

Our  knowletlge  of  the  etiologj',  syniptoinatolop}*,  patholop\',  and  sur- 
gical treatment  of  the  sinuses  lias  iiicrea,sed  so  preatty  ^luring  tlie  hist 
tfii  \vurs  that  it  seenis  to  \te  projx'r  to  dt'|>art  fnjin  tin-  trailitional  uianner 
of  presenting  diis  subject,  wherein  each  sinus  is  separately  described 
and  treated.  As  a  matter  of  fact,  a  single  sinus  is  rarely  diseased,  two 
or  more  being  commonly  atTccted  at  the  same  time.  Indeed,  it  is  not 
unromn»»n  (o  find  nil  the  sinuses  f»n  one  side  nf  the  hem!  alTccfeil.  The 
maxillary  sinus  is  perhaps  more  often  affected  singly  than  cither  of  the 
other  sinuses.  This  is  accounted  for  by  the  fact  that  in  about  one-half 
of  the  cases  it  is  infectet!  from  Uie  teeth  rather  than  frurn  the  nose,  whereas 
ibe  other  sinuses  are  nearly  always  infected  fioiu  tfie  nose.  Having  a 
conimon  soun*  of  infection,  tJiey  are,  tlierefore,  more  often  simultane- 
ou-sly  <iiseased. 

For  thu  reiLson  a  general  discussion  of  sinus  in fla ruinations  is  to  be 
preferred  to  a  disciission  of  each  sinus  individually.  Nevertheless,  it 
will  be  advantageous  to  present  die  peculiar  symptoms  and  other  con- 

Jcrations  of  each  sinus  seywrately.  Tlie  following  considerations  are 
tlierefore  to  be  read  in  conjujiction  with  the  general  description  which 
follows. 

SERIES  I. 


TheFroQt&i  Sinus.- -'I'hc  frontal  .sinus  is  on  extension  upward  nf  the 
ethmoidal  ciAU  In^twcen  the  plates  of  the  frontal  bone.  'ITie  extension 
d'curt  n(  about  the  age  of  pul>erty.  hence  in  infants  and  young  children 
tlw  frontal  sijiuscs  are  absent,  'llie  size  and  shape  of  the  frontal  siniLses 
vnry  greatly  in  different  individuals,  and  indeed  the  two  sinuses  often 
viir\'  givatly  in  die  same  individual.  Heferenoe  to  Tlates  I,  II,  III,  IV 
nnd  Vshow  .some  of  die  variations  ui  the  frontal  sinuses,  the  drawings 
Ix*tng  taken  from  skiagraphs  of  .some  of  die  author's  cases,  'llie.sc  varia- 
tions an'  of  surgical  interest,  as  the  iliifcrencc  in  size  will  often  determine 
lb**  mefh(M]  of  opemling.  If  then'  is  a  large  and  deep  frontal  sinus,  great 
rxtemal  defonuity  may  follow  the  complete  removal  of  the  anterior  wall. 


Th«  Anicritir  [mrfKin  of  Hie  riahl  Ma  nt  the  skull  1iju  liccn  n!m1eiT<l  tninin>UTiit.  A  nallinler  U 
puued  iutu  lti«  Ktialnchiaii  tuW.  1,  catliotrr;  2,  llimpniutlllpr'ii  fuMn  {rvceMiu*  pliKryna»u#);  3, 
tubal  UA.d  (turuH  LuliAriun)  and  (iIkts  ssl|>irgpi|i|i*(>-ii|tea;  4,  [>)iiiryiut<*«l  niwninc  «'  KuhImiIuui  tiilie: 
£.  plicn  snlpitKUDBlnliiiR;  6,  IvrvHlij'r  pnlat)  loiurlc;  7.  hiircl  pklatr:  8,  vuft  pnlitto  Htitl  uvuIk:  0. 
external  nit*c  oind  rutriit;  lU,  mfriiirr  turlttna.tB;  II,  mid<Jl«  lurbinnle;  V2.  superiur  turbinate;  13, 
fritnlfiJ  hiiiiih;  1  I,  fttliiuoiiliil  i'wIIh  la  miililliii  DOMtl  tiu-ntus-^twfi  rtliinoiilitl  c*il»  npp«ar,  one  above* 
ihe  oilier.  fxU-miinx  (<■  thv  iiiiiMlf  1urbinat«:  l.V  ettim«i(]  n-lle  in  *ui>«rior  naitil  nivnttu;  14, 
iqihvnoidal  ainu*;  17.  antrum  a(  Ififiliranr*,  t4^n  tlimujili  th«  inlvnor  at  the  nnxe  in  tbc  roiJdki 
niratua;  18.  Hamr  in  tlitt  iiitrtint  int^lii';  IQ.  nmutli  ami  lacrymouaMil  ilurt;  20,  ouiHTidr  UmiIim; 
21,  alx'eailar  iirin-riM  willi  tlircr  t««lli  -  i)tt  rtints  arr  faintly  ftmcn  within  the  alvi^ilar  |<ti>c<M»:  Ti, 
ruuf  of  urhit  *een  in  antcTiur  fiwim  <>(  kIcuU;  '2'S,  jiuta  nprchralin  and  imprfMionm  diffltata-:  J4. 
leMRf  wingit  til  ihtt  HiiluTtoiil  wiih  antvrinr  rliti'iid  |irnir>niuv«  arid  opilt?  forniiwn;  35,  wlla  lurHra: 
20,  mlddlv  (tjwMk  uf  ukull;  27.  lamina  Driboaa;  2H.  oriila  valii;  2U.  fruntal  boov.  (Aft«r  Bnild- 
PoliUer.) 


ftnd  to  the  structures  of  the  nose.  Tlic  aiittTopostcrior  and  lateral  pro- 
jections are  shown.  Plates  III,  IV,  V  unJ  VI  also  give  a  gootl  idea  of 
the  distribution  of  the  sinuses. 


Vm-y  liint«  left  fruiilKl  •liiiua.  abuoit  divided  by 
a  svplunt.  Tli«  left  liaiu  extPDdB  about  nn»-]bji]l 
inch  bcyoud  th«  mcdiuin  liii«'.  [Frrim  nutlior'a 
■IdnKi'Mpb.) 


LarE*  Hiiht  frontnJ  mnuii  with  »d  Rnlvrior  < 
Tnoitlnl  onU  (bullit  froot&lip)  «Dero«Mhin<  upon  iu 
floor.      (From  Muthijr'a  akiagni^) 


The    Distribution    of  the    Frontal    Sinuses   as  Shown 

Skiagraphy. 


An  cztramely  Ittro*  uid  deep  lront«l  gini*. 
(FVom  author*!  sldMnpli') 


The    A  ntepoposterior    Extension    of  the    Fponia.1    Sin  uses 
Shown  by  Skiagraphy. 
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Skiagraphy. — Tlie  skingraphic  plate  nffonls  good  infonnntion  con- 
cemiijg  the  presence  or  al>seiice  of  disease  In  all  of  the  sinuses  except  the 
sphenoidal  if  the  cxpasure  is  properly  made.  It  is  not  yet  knowii  what 
causes  thceloudyapptftninoe  wlitn  the  sinus  is  diseased.  Coakleysuys 
it  Is  not  known  whether  it  is  due  to  tlie  Uiickness  of  tlie  inHanied 
rnembrane,  to  the  presence  of  pus,  or  to  the  changed  condition  of  the 
bone.  I  have  a  skiagraph  of  a  patient  affected  witli  a  severe  chronic 
ratarrlial  sinuitis  upon  whom  I  [xTforincd  u  double  Killian  opera- 
lion,  in  which  tlie  right  frontal  sinus  as  shown  by  die  plate  was 
cloudy,  but  less  so  tlian  the  left.  Upon  operating  the  right  sinus  was 
found  to  be  free  of  pus,  and  its  periasteum  and  mucous  raeuibranc  were 
entirely  gone.  'ITie  bone  was  chalkv  white  and  slightly  roughened, 
'lite  left  sinus  was  free  of  pus,  but  was  filled  with  granulation  tissue  and 
viscid  nnicous  secretion.  The  patient  had 
coinplatncii  for  several  months  of  an  acrid 
secretion  which  irritated  the  nasal  mucosa. 
This  case  is  n^Iatcd  in  this  connection,  as  it 
is  unique,  iind  demonstrates  diat  a  frontal 
sinus  devoid  of  membrnnc  periosteum,  and 
purulent  secretion  gave  a  cloudy  effect  in 
tl»e  skiagraph,  though  not  so  pronounced  as 
diat  given  by  tlie  sinus  in  whidi  tlie  mem- 
brane and  granulations  were  present.  Pus 
was  not  present  in  eitlier  sinus. 

Tenderness  upon  Pressure. — Tenderness  over 

the  frnnLil  bone  is  rarely  present  in  frontal 

sinuitis   ejcccpt    in    very  acute    cases    with 

^H  o^ructed   drainage.     Tenderness   is   often 

^l^resetit,   however,   when    pressure   is   made 

^^  against   the  floor  of  die  afft^cted  sinus  near 

I         the   inner  angle  of  the  orbital  cavity    (Fig. 

I        US).    The  finger  tip  should  be  placvd  well 

^^H  under  die  roof  of  the  orbit  and  the  pressure 

^^pdirrcted  upward.     Pain  is  dius  often  elicited 

evrn  in  chronic  catarrhal  cases.  Tcntlemess  in  tliis  region  <!oes  not, 
however,  always  indicate  frontal  sinus  disease,  as  the  anterior  elli- 
moidal  cells  sometimes  project  Iteneatli  the  floor  of  the  sinus  (Fig.  14^). 

\VTien  such  an  anatomical  deviation  Is  present  Uie  surgeon  may  be 
led  to  a  wrong  conclusion.     This  difHculty  may  be  obviated  by  having 
skiagraph  made,  as  it  will  aid  in  detemiining  the  position  and  condition 
r  t)ie  frontal  and  anterior  ethmoidal  cells. 

The  tenderness  present  in  fnintal  sinuitis  w  so  nearly  in  tlie  .same  posi- 
tion us  diat  in  ethmoidal  sinuitis  that  a  careful  distinction  should  l>e  made. 
In  ethmoidal  sinuitis  the  tenderness  w  usually  located  a  little  above  the 
median  palpebral  commissure  (inner  canthus)  of  tiie  eye  and  a  little 
iliTOcr  in  die  orbital  cavity  than  the  canthus.  The  pressure  should  be 
inane  inward  toward  the  median  line,  rather  than  upward,  as  in  testing 
the  frontal  sinus. 


The  ciirecl  mrthotl  of  mnkinit 
|ir««8ur«  under  the  fl*^>r  t^f  (lio 
froDtal  Bintu.  Prmsurti  t»  otlmti 
m*ilQ  utid«r  the  Rupm-ortiitol 
ri<l(«.  whemsa  it  should  b^  ma'lo 
much  deeper. 
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Bednesa  and  Swelling. — Iledness  and  swelling  over  the  frontal  region 
are  only  |>ivm.*iiI  In  severe  acute  iiiUainujatiuii  of  tlie  frontul  sinus  wliere 
the  bone  is  alfectetl  by  an  infeirtive  asteoniyelitis  and  ttie  skin  has  yielded 
to  Uic  in  Ham  I  na  tor}'  prwcss.  There  are  fwrhapy  a  hundred  eases  of 
frontal  sinuilLs  in  which  the  redness  utid  swelling  are  ab^^ent  to  one  in 
wliieh  tliey  are  present.  The  day  is  past  when  a  surgeon  should  wait 
for  such  sjiiiptoms  before  deciding  to  operate  upon  the  frontal  sinus. 
There  are  other  positive  indications  of  sinus  disease  to  guide  hira  lo  a 
diagnosis  and  to  a  choice  of  the  mode  of  treatment. 

Mucous  Discharge. — While  catarrhal  uiHarnmation  of  llie  sinuses  is 
generally  referiied  lo  in  the  text-books,  no  clear  idea  oi  the  symptomatology 
and  diagnosis  is  given.  The  pre.seu(.'e  of  pus  in  the  nose  has  been  an 
essential  requirement  for  ixmking  u  diagnosis.  I  have  found  it  almost 
as  easy  to  diagnosticate  sinuitls  without  pus  as  with  it.  Tlie  .symptoms 
are  much  the  same  as  those  in  piirulent  stnuitis,  except  that  pus  is  nb.sent. 
The  secretion  is  mucous  or  seromucons  in  character,  and  might  easily 
esca[»e  observation.  The  patient  may  or  may  not  complain  of  burning 
sensation  in  the  antt^rior  portion  of  the  na.sal  passages,  or  of  fissures  or 
excoriations  at  the  margin  of  the  nostrils  as  a  result  of  the  acrid  catanhal 
di.sehargc. 

Headache. — Frontal  headaclie  limited  to,  or  originating  on,  the  side 
affected  is  generally  complained  of.  ^^1e  headache  ts  often  worse 
during  the  night,  especially  upon  awaking  while  in  bed,  or  in  tiic 
morning.  It  is  often  confoundeti  with  ej'e.strain.  Headaciie  due  to 
eye-strain  is  generally  relieved  upon  closing  the  eyes,  esj)ecially  upon 
retiring  for  the  night.  'Hie  headache  caust^d  by  frontal  siuuitis  (catar- 
rhal or  suppumtive)  is  not  aggmvated  by  attendance  upon  the  theatre; 
whcR'as  if  due  to  eye-stmiu,  it  Ls  thereby  aggravated. 

Dizxineas;  Vertigo. — Dizziness  or  vertigo  (hf  slight  degree  is  pre.sent 
in  most  cases,  severe  in  others.  Tt  is  often  present  in  simple  calarrhal 
inflammation,  us  well  as  in  suppurative  inHammation  of  the  frontal  and 
ethmoidal  sinuses.  It  is  especially  aggravate*!  by  stooping,  or.  if  in  a 
stooping  posture,  upon  assuming  the  ea-ct  posture.  Careful  inquiry  is 
often  nece.ssar,-  to  elicit  this  symptom,  as  tlic  patient  does  not  consider 
it  of  any  significiiuce. 

Oculai  Symptoma. — According  to  Fish,  Zeim,  Wood,  Stucky,  Coflhi,  and 
others  (Eye  in  Relation  to  the  Sinuses),  inflammation  of  the  frontal  or 
any  otlier  sinus  may  give  rise  to  morbid  processes  in  any  of  the  structures 
of  the  eye.  This  is  accnnnlcd  for  by  the  free  ana.stom<»sis  at  the  veins  of 
tlie  simises  witli  the  nphlhalmic  vein.  C*Mig<^stion  in  die  sinuses  causes 
a  like  condition  in  the  eye.  Infection  is  tlicreby  favored;  papillitis, 
choroiditis,  optic  neuritis,  iritis,  keratitis, etc.,  tluis  Ixrcoming  esUblislK-d. 

Latracranial  Complications. — Extradural  and  brain  abscess,  meningitis, 
an*!  sinus  thn>nibi)sis  may  arise  from  sinuitLs.  Iniusmuch  a.s  the 
posterior  wall  of  the  frontal  sinus  is  thinner  than  the  extenial  or  anterior 
wall,  it  is  curious  that  intnicmiiial  complications  are  .so  rare.  Tlie 
su|)erior  longitudinal  and  the  cavernous  simis  occasionally  1)eeome 
thrombosed    in    frontal    stnuitis.     Meningitis    of  sinus   origin    is  more 


TBB  INjyiVSDUAL  SJSUSES 


167 


freqiKMitly  ivporUMl  now  tliaii  fi»rinerly,  a  fact  significant  of  a  better 
utKkTitanHing  of  the  subject. 

The  Anterior  Ethmoidal  Sinuses.— The  anterior  etlimoidul  cells  varj' 
in  nurnlxT  from  two  to  ci^lit.  aiKi  iirc  .sinnllor  than  the  paslerior  cells. 
Tlir)-  all  (Iniin  into  the  miiUllc  nieatvis.  According  to  Loj^an  Turner,  tlie 
frontonasal  canal  opened  in  the  infiinitibtihnn  in  about  one-half  of  the 
specimens  exainiiUHl,  and  directly  into  (he  iiiuldic  meal  us  in  the  remainder. 
Hie  anterior  «?lLs  are  Me[Hiratc(l  froju  the  |ni,stcrii>r  cells  by  a  tliin  trans- 
verse bony  partition,  liie  lUljichrncnt  of  llic  tniddle  turbinated  body  to 
tliK  external  wall  of  die  nftse  also  marks  die  line  of  di\ision  lH*tween 
die  anterior  and  the  posterior  group  of  cells.  The  anterior  eeds  lie  in 
front  of  and  Ih^Iow  it,  while  the  posterior  cells  lie  above  and  U'hind  it. 
Clinically  die  lw(i  groups  of  ethmoidal  sinase^  are,  therefore,  dividcnl  into 
anterior  an<l  }K)sIerior  cells.  'I'he  anterior  cells  belong  to  Series  I,  while 
tlie  |>ostcrior  cells  belong  to  Si-rics  II. 


Flo.  iiu 


Kiu.  120 


rto.  Ilti  —I'jnp.vrnut  iA  ilie  i-iluinrutAl  duiHM  wllh  perforai^Ki  ilirouKli  the  IrK^rynuU  plate  ni 
tlm  Iniwr  ('NDl)tiu  'A  iLe  rijitkt  vy  uid  itiarkeil  huliiuic  ■■  Ilti*  ]Hiitit.  BdIIi  upper  eyeUdji  are 
•rflBittliitw  ■i>il  iturftlf.  lliff  Hiclit  fyp  \a  ftttin-ly  liiw^d.  ilif  lp(t  nltiKMt.  Oiie  ytux  prennititly 
Iwd  ft  Minilar  lUUW'k  fuUnwinx  trarliT  fcvAr.      (Aiilhar'ii  i'tu«,i 

f  Hi.  IJO.—Houte  cRiM*  aix  ilnVK  Eifi*-r  n|>«ruliuti.  Exleniat  wumitl  crailuully  flllod  la  by  xrwio- 
taiiim  Kfttl  ttenwiia  oIoMil  in  luo  miitith*.      (Autlinr*H  com'  ) 

Aerrwory  ethmoidal  slnn.ses  an*  sometimes  present  in  the  middle 
turl>inal  and  in  the  uncinate  pnK-cs^s,  and  when  present  timin  into  the 
tnifldle  meiitns  and  liclong  to  the  anterior  group  or  Series  I. 

'i'be  upper  wall  of  tlie  ethmoidal  cells  is  a  rather  dense  but  thin  plate 
of  lxH*e.  The  eril>riforin  plate  is  not  covercil  by  the  cells,  but  is  freely 
c\|>ose4l  in  the  atlie  of  the  nose.  WTiile  the  bone  is  dcn.se  and  not 
rosily  fracluretl  by  ordinary  force  exerted  during  an  openition,  its 
numerous  openings  n-iuler  it  a  po.ssible  ntriuin  t>f  conveying  infection  to 
the  nM*riingi.*s.  'Hie  outer  wall  of  the  edinioidal  sinu.s4>s  Is  th(*  os  jiianum 
or  lamina  papijracea  of  the  ethmoidal  and  the  lacrymal  bones.  The.se 
pbtcs  of  Iwfne  are  extremely  thin,  and  form  the  inner  wall  of  the  orbtUd 
caviry.  Should  this  plate  of  Uinc  l»e  perfomted,  nrlutal  ^'eMuliiis,  with 
pn>lnisif>n  of  the  eyeball,  might  result. 

Id  Fig.  110  is  shown  a  case  of  ethmoidal  suppuration  in  which  tlie 
larrrmnl  Ixme  was  carious  and  perforated.  Wlieu  (irst  seen  there  was 
a  large  ni]>plr-like  projection  of  tlie  skin  ut  die  inner  angle  of  die  orbit. 
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or  lateral  wall  of  the  nose,  in  Uib  region.  Tlie  right  eyelid  was  swollen 
and  closed,  while  the  left  was  less  swollen  and  partially  dosed.  The  upper 
and  lower  lids  of  both  eyes  were  discolored  purple.  Protrusion  of  the 
eyeballs  was  absent,  as  orbital  celhilitis  was  not  present.  Had  the  jwr- 
furation  occurred  timre  posteriorly  through  tlie  os  plannn},  orbital  ecUu- 
litis  would  in  all  probability  have  occurred. 

'Hie  patient  had  a  similar  attack  one  year  previous  to  thi.s  one.  Tlie 
swelling  subsided,  but  the  nasal  discharj^  continiifd.  and  the  eye  was 
uncomfortable. 

Skiagraphs  showed  marked  cloudiness  in  die  etlnnoidal  region  on  the 
right  side,  while  on  die  left  it  was  less  cloudy,    llie  frontal  sinuses  were  J 
ab.sent,  or  if  present  were  very  .snmll.     Thf  lower  meatus  (if  die  nose  was 
quite  open.     Frontal  headache  and  dizziness  were  prominent  symptoms. 

The  nipple-like  pn>jection  was  incised  at  once  and  discharged  a  half- 
ounce  of  thick  yellow  pus.  On  the  following  day,  under  general  anes- 
diesia,  the  region  was  exposed  by  an  external  skin  incision  extending 
from  a  point  Iwlow  the  nipplc-like  tumefaction  to  t!ie  middle  of  the  right 
eyebrow.  The  !acr}*mal  bone  was  almost  entirely  destroyed  by  necrosis. 
Tlie  frontal  process  of  die  maxilla  was  removed  with  rongeur  forceps, 
thus  fully  exposing  the  anterior  ethmoidal  cells  to  operative  interference. 


Fio.  121 


Tiut  Muthor'B  «thm>aid  curoit«. 


The  entire  edimoidal  labyrindi,  including  tlie  niiddlc  turbinal,  was  re- 
moved wiUi  a  curette  (Fig.  121).  The  curette  was  nUo  used  through  the 
anterior  nasal  opening,  to  make  sure  that  no  remnants  of  (he  cells  were 
left.  The  cranial  plate  and  the  os  planum  were  carefully  but  thoroughly 
curetted  until  Qicy  were  smooth. 

The  left  .side  wa.s  operated  dirough  die  no.se,  U»e  middle  turbinal  and 
the  etlnnoidal  cells  being  removed  in  their  entirety,  in  ho  far  as  they  could 
Im."  readied  with  the  curette  by  this  route. 

Fig.  120  shows  Ihc  patient  one  week  after  operation.  The  edema  and 
discoloration  of  the  eyelids  have  entirely  disappeared,  and  the  wound 
in  the  laerymal  region  on  the  right  side  permits  of  a  clear  view  of  die 
interior  of  the  nose.  The  marked  change  in  the  facial  expression  is 
suggestive  of  the  improved  condition  of  the  patient.  The  purulent 
.secretion  may  penetrate  the  orbital  plate,  as  shown  in  F'ig.  122,  and 
cause  orbital  cellulitis. 

The  Maxillary  Sinus  (Antrum  of  Highmore).— llie  maxillary  sinus, 
die  third  and  la.st  sinus  Ix-longing  to  Series  I,  is  tin:  largest,  and, 
acconling  to  the  prevailing  opinion,  is  more  frequently  diseaM'd  tlian 
eidier  of  die  other  sinu.ses  in  bodi  serie.f.  Personally,  I  question  this 
statement,  as  according  to  my  own  obsen'ations  the  ethmoidal  and 
frontal  sinuses  are  more  frequently  involved.     Our  knowledge  of  tlic 
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symptomatology  of  sums  diseases  in  general  has  greatly  increased 
during  tlie  |>ast  five  or  ten  years,  with  thu  result  that  etiimoidal.  sphenoi- 
tlal,  and  frontal  sinuitis  are  diagnosticated  twenty  times  where  tliey  were 
onee  t<'n  years  ago.  ^Vliile  llie  antrum  still  holds  an  ini]>ortant  rank  as  a 
^at  of  disease,  the  ethmoidal  and  the  frontal  occupy  an  equally  important 
pluee.  The  diagnosis  iif  antml  influnnnation  has  Ijeen  nnderstotti  for 
many  years,  and  this  has  given  rise  to  the  impression  that  it  is  much  more 
common  than  intiammation  in  the  oilier  sinuses.  It  may  lie  infected 
from  the  nose  or  the  teeth,  the  cases  probably  being  about  equally  <livided 
between  these  two  soUR-es  of  infection.  On  account  of  the  dental  origin 
of  so  many  cases  of  maxillary  sinuitis,  it  is 
more  often  alfectcd  singly  dion  either  of  tlie 
other  minuses,  in  whicli  the  infection  is  uluiust 
always  of  na.sal  origin.  When  the  infection 
is  of  nasal  origin  quite  naturally  more  than 
otut  group  of  sinuses  is  simultimeously  af- 
fected. 

Hie  osteum  maxillare  Ls  situated  in  the  up- 
per portion  of  the  naso-antral  wall  as  fur  away 
from  tlie  floor  of  the  sinus  as  possible.  Tliis 
apjKirently  renders  the  dntinage  of  the  secre- 
tions quite  difficnU  or  impo.'*sible,  except  as 
they  overflow  when  the  antnmi  is  filled,  'lliis 
is  not  the  case,  however^  as  there  i.s  but  little 
secrvtion  in  the  sinus  in  health — only  enough 
lo  kti'p  llie  ntucous  membrane  moist.  The 
epithelium  of  the  antral  mucous  membrane 
w  of  tlie  modified  ciliatcMl  columnar  variety, 
though  it  is  but  sUglitly  develo(M;d  and  in 
patclkej.  The  wave-like  motion  of  the  ciliie 
aids  in  carrj'ing  tJie  scanty  secretions  to  the 
oAleum  maxillare  at  the  top  of  the  sinus, 
where  it  is  discharged  tlirough  tlie  infundib- 
ulum  into  the  middle  meatus. 

In  the  course  of  severe  or  long-continued 
iiiHanimation  of  the  nmcous  membrane  of 
Ihr  antnmi  tlie  dlin:  are  injured  or  destroyed 
altogetlier,  and  the  secretions  are  retained  in 
Uie  antrum  lie<-'ause  they  are  not  carried  lo  the  astiiim  maxillare.  Tlie 
secretions  are  greatly  increased  in  quantity,  a  fact  that  still  furtlier  tends 
to  promote  the  accumulation  within  tlie  sinus. 

The  second  bicuspid  and  the  first  and  second  molar  teeth  are  in 
cloMe  relation  to  the  floor  of  the  sinus.  Indeed,  they  sometimes  project 
into  tlie  bony  cavity,  lieing  only  covered  by  mucous  nieinbnme.  A 
HUppiirative  process  aromul  Uie  root  of  eitlier  of  these  teeth  might 
easily  alfeet  the  mucous  membrane  of  Uie  sinus  through  the  lymphatics 
and  liUwdvessels.  Indeed,  an  alTeclion  of  the  «'n»wn  of  the  teeth  may 
extend  tiirough  tl»e  lymphatics  to  the  nntnnn. 


Hliuwjiut  tlie  (liin  urbilOH>lli- 
moidal  wall  partUlly  ilrslroypil. 
Ouriait  ntbmotditia  lliis  wkH  m&y 
be  brolken  or  |i«rfomtMl.  Mid  civ* 
riac  to  orbilAl  mUuUiw.  (Ai^ 
Ihor'a  ■pBciiQflB,) 
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llie  superior  wall  or  roof  of  tlie  slinw  U  cross***]  Id  its  ceiitrul  portion 
by  the  infra-orbital  nerve,  wlileli  lies  ui  a  jjroove  uii  tiie  broiul  iiifurior 
side  of  the  plate  of  bone.  It  is  eoveivtt  by  iiiueous  [neiiibnine  him!  may 
be  easily  injiireil  ituriiif;  the  curettcnient  of  the  sinus. 

As  it  is  a  nerve  of  sensiitinn  rather  than  of  motion,  it  re^ncrates  readily 
after  Ijeing  injured,  even  if  long  portions  of  it  are  removed.  Motor 
nerves  do  not  thus  rtadily  repair. 


SERIES   11. 

Series  11  is  eomposeil  of  tlie  posterior  etlunoiilal  and  the  sphenoidal 
sinuses,  ami  their  (wtei  oiM-n  into  the  superior  meatus  of  the  nose. 

The  Posterior  Ethmoidal  Sinuses.— 'llie  posterior  rthmnidid  are 
usually  fewer  in  nuiiiln-r  and  larger  in  size  than  the  anterior  etlinioidal 
cells.  Sometimes  they  occupy  nearly  all  the  etlnnoidal  labyrinth,  ex- 
tending to  the  anterior  portion  of  the  nose,  and  sometimes  tlie  anterior 
cells  extend  backwarti  almost  to  the  sphenoiil  bone. 

'Hie  ostei  open  into  tlie  suj>erior  meatus  and  are  m  ri'hition  to  the 
posterior  lialf  of  the  middle  nasal  concha  I  turbinated  bo<JyJ,  upon  which 
the  secretions  flow.  As  tlie  middle  turbinal  sId|k\s  sU^jhtly  downward  ami 
backward,  the  secretion  flows  toward  the  jxistcriorchoana,  though  it  also 
Hows  over  the  median  bonier  of  the  turbinal  through  the  olfactory  fissure, 
or  space  between  the  turl>iiial  and  the  septum,  hence  a  purulent  secretion 
iu  the  olfactory-  lissure  is  usually  indicative  of  posterior  etlimoidal  suppu- 
ration. It  may,  however,  indicate  sphenoiihil  disease,  or  a  combined 
empyema  r>f  tlie  ethmoidal  and  splienniilal  sinuses.  The  secretions  may 
al.so  Ite  fimvd  into  diis  position  from  tlie  middle  n*eatus  by  snuffing  llie 
nose. 

The  astei  of  the  posterior  cells  are  not  visible  by  either  anterior  or 
pasterior  rhinoscopy,  nor  are  they  nccessible  to  the  probe  or  cannula. 

The  symptoms  of  posterior  ethmoidal  suppuration  are  not  so  distinct 
as  tliose  in  either  of  the  cells  comprising  Series  I.  Aa  the  posterior 
cells  ape  deeply  situated,  external  tenderness  is  not  present.  Exoph- 
thalmos may  n'sult  from  the  retention  of  llic  purulent  secretion  in  tlie 
cells,  (he  os  planum  forceil  outwai-d  Iwhind  tlie  evebuU,  causing  it  to 
protnj<le  for  wan  I.  'lliis  also  gives  rise  to  diplopia  anil  strabisnnis 
and  to  a  circmnscril)etl  visual  field,  esjteclally  for  colors,  llie  ocular 
disturbances  are  extremely  rare  in  proportion  to  the  number  of  cases  in 
which  the  posterior  ethmoidal  cells  are  diseased.  A<'fonIing  to  my 
own  clinicHl  ohs^^rvations,  the  ethmoidal  sinuses  (anterior  and  posterior) 
are  more  often  diseii.w<l  than  the  niaxitlar>-  sinus,  which  is  generally 
reganled  as  the  most  frequently  affected,  'llie  ethmoidal  sinuses  are  so 
situated  in  the  up]x.'r  and  narrow  |>ortioD  of  the  nasal  chambers,  where  a 
mfxlerate  deviation  of  the  .septum  or  an  enlargetsient  of  the  middle  tur- 
binal closes  the  otfiictor}*  fissure  and  thus  blocks  ventilation  and  tlrainage 
of  the  su[)erior  meatus  and  ac^-e-ssory  cells.  For  tliese  reasons  tlic 
posterior  ethninitlal  {-ells  are  often  the  seat  of  di.sc»use. 
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"Hic  secretion  in  the  pwtcrior  portion  uf  the  olfactory  fissure  is  sig- 
nilicant  of  etliniuidal  siippiinUiou,  liioii^h  the  pus  mar  eoiuc  from  the 
sphenoid,  liidced,  tlie  posterior  ethmoidal  mid  sphenoidal  cells  are  so 
clostly  aystxialeti  dtal  when  one  is  diseased  both  are  often  affected.  A 
p«xstrhinoseopic  examination  showing  purulent  secretion  on  top  of  ihe 
niktdle  turbinal  is  ahnast  certAm  evidence  of  disease  of  the  posterior 
ethmoidal  and  sphenoiilal  cells.  Crusts  ami  secretion.^  in  tlie  vault  of  tJie 
epiphur\Tix  are  likewLs<>  indicative  of  tlie  same  affection. 

The  Sphenoidal  Sinus. — The  ostium  upkenoitlak'  is  situaU'd  in  tlie 
anterior  wall  of  the  . sphenoidal  sinus  near  the  top  of  the  cavity,  Uiougli  it 
i»  occasionally  a  little  lower  down.  It  is  near  the  septum  of  the  nose  and 
is  hidden  from  view  by  the  clase  approxitnalion  of  the  niifirlle  turhlnal 
to  the  septum.  If  there  is  marked  atrophy  of  the  lurhinuKor  if  the  sejv 
turn  deviates  to  the  opposite  side,  it  nuiy  be  seen  by  anterior  rhinoscopy. 
Tlie  ojieriin^  varies  from  \  to  4  nun.  in  diameter. 

Tiie  purulent  s«*eivlion  lluwing  from  tJie  ostium  either  drains  directly 
tlintiijfh  the  |Hislerior  chouna  into  the  epiphiirynx  or  on  to  die  po'^terior 
f^ml  of  the  middle  turbinal.  Ocular  insjH-ction  can  usuallv  onlv  t)e 
made  after  tiie  removal  of  the  entire  middle  turbinated  body. 

'Hie  pain  or  headache  oe<'urnnp  in  sphenoidal  inflammation  ts  usually 
referred  to  the  rK'cipitiil  region  on  the  alfected  side,  though  in  some  eases 
it  U  difTu>^-d  and  ill  defined.  Catarrhal  intlamination  eau>e.>  the  satue 
Iteadaeheas  suppurative  inHamtnation,  though  it  may  not  ix:  so  severe. 

Tlie  ocular  syuiptonis  usually  ascrilx-d  to  suppuration  of  the  sphe- 
noidal sinus  are  thasci  tlepeiHlent  upon  the  compn^ssion  of  the  optic 
and  cxulomotor  nen'es.  'Ilu-  opiir  nerve  ^wisses  over  the  roof  of  the 
sinus,  hence  in  closed  empyetnn  in  which  (he  thin  bony  wall  of  the  roof 
.softens,  compression  if  not  actual  destruction  of  (he  optic  nerve  may 
lake  place.  If  only  optic  neuritis  occurs,  this  is  followed  by  atrophy 
and  blindne.ss.  If  the  pi-essure  n-aches  the  sphenoidal  fissure,  the  ocidfv 
mntor  nerves,  llie  tliinl,  fourth,  and  sixth,  Ik-comic  involved  and  stnibis- 
mus  iu  sonur  fonn  follows.  Intense  iieural^ria  may  result  from  a  neuritis 
of  the  ophthalmic  division  of  the  fildi  nerve. 

Other  cK'ular  lesicms  arising  in  the  course  of  inflanimatory  diseases  of 
ihi'*  and  all  (he  other  sinuses  have  already  been  referred  t4)  in  the  Kye 
in  lEflation  to  the  SiniKses. 


DIFFERENTIAL  DIAGNOSIS. 

To  illustrate  the  methods  of  differential  diagnosis,  a  series  of  hypo- 
thetical ciLses  will  Im*  given,  a.ssuming  tlie  .symptoms  charaeleristie  of 
the  niinple  atnl  combined  empyemas  of  (he  various  sinu.ses  in  the  o|H'n, 
duMeil.  and  latent  forms. 

Simple  rmpyrjiui  refers  to  thfisc  ca.ses  limited  to  one  group  of  cells, 
nn  Uh*  maxillar>'  sinus,  frontal,  anterior  ethmoidal,  posterior  ethmoiilal, 
or  the  sphenoidal  sinus. 

iiftrti  rmpynna  n-fers  to  an  empyema,  either  simple  or  combinefl,  in 
which  tlie  ostei  atx:  op(.-n  and  ]M'nnit  of  drainage  and  ventilation. 


172  THE  NOSE  Al 

Closed  cmfifcuia  refers  to  tlioae  cases  in  whitli  the  ostei  are  closed  by 
patbolugical  cibunge^  anil  tJie  secretions  are  retatueii  aud  cause  pressure. 

Latent  ttripyeitia  refers  to  tliose  cases  in  wliidi  the  ostei  are  open  but 
the  secretion  is  so  slight  that  it  Ls  not  demonstrable,  except  by  irrigation 
of  die  aiyecled  siuiis. 

The  aslci  of  the  sinuses  are  so  situated  Uiat  they  drain  into  either  the 
mid<lle  or  the  superior  meatus  of  the  nose.  The  sinuses  situated  an- 
teriorly drain  into  die  middle  meatus,  while  diose  situated  posteriorly 
drain  into  tlic  superior  uieatus. 

'llie  anterior  Rroup,  or  tliose  draining  into  die  middle  meatus,  are  the 
antrum,  the  frontal,  and  the  anterior  etlinioidal  cells.  These  have  been 
designated  by  Hiijek  as  Series  I. 

The  posterior  group,  or  those  draining  into  the  superior  meatus,  are 
the  po.stcrior  ethmoidal  and  the  sphenoidal  sinuses.  'J'hese  arc  desig- 
nated as  Series  11.  For  tiie  sake  of  brevity  and  clearness  these 
terms  will  be  used.  Ilanng  dcHned  the  terms,  we  are  ready  to  recite  a 
series  of  hypothetical  cases,  illustnitive  of  die  symptoms  and  procedures 
necessar}'  to  arrive  at  a  positi\e  differential  diagnosis  between  empyema 
of  the  various  sinuses  or  combinations  of  Uieni. 

Cask  I. — (a)  Complains  of  unilatend  discbarge  from  the  nose. 

(6)  No  pain. 

(c)  Subjective  fetid  odor. 

(d)  Tlicre  is  an  idcer  at  the  root  of  the  second  bicuspid  tootli  on  Uie 
side  of  the  nasal  discharge. 

(c)  Anterior  rhinoscopy  sliows  pus  in  the  middle  meatus. 

The  (Jtinehi.sion,  based  upon  the  above  data,  is  tliat  one  or  more  of  the 
anterior  group  of  cells,  Series  I,  is  involvcil.  \VliiIe  tlie  ulcerous 
bicuspid  suggests  die  antrum  as  the  sinus  most  probulily  utrected,  it  is  by 
no  means  proved,  nor  are  the  frontal  and  anterior  ethmoidal  sinuse.) 
known  to  be  free.  To  still  further  differentiate  the  focal  centre  of  infec- 
tion the  following  procedures  nnist  be  instituted: 

1.  llcmove  the  secretions  from  the  middle  meatus  with  the  douche  or 
a  cotton-wound  prolte,  and  plai-e  Uie  patient  in  Escat's  position,  i.e., 
die  head  thrown  forward  with  die  affected  side  turned  upward  to  favor 
tlie  flow  of  pus  from  die  antrum.  After  remaining  m  this  position  for  a 
few  minutes  the  middle  meatus  sliould  be  reexamined,  and  if  pus  Is  found 
tlic  antnim  is  prolmbty  involved.  This  is  not  absolutely  established, 
however,  as  it  might  have  come  from  the  frontonasal  canal.  To  still 
fnrdier  clear  the  di(igno.>iis,  intnxluce  a  cannula  and  trocar  through 
the  naso-antral  wall  in  the  inferior  meatas  (under  cocaine  anesthesia) 
(Fig.  123)  and  irrigate  die  antrum.  If  pus  is  found  die  antrum  is 
involved.  The  diagnosis  is  not  yet  complete,  as  it  remains  to  be 
demonslnited  whether  die  fronted  and  anterior  ethmoidal  cells  are  affected. 
If  after  tliorough  irrigation  of  the  antrum  pus  does  not  reappear  in  the 
middle  nicnlus,  the  probabilities  arc  strongly  in  favor  of  a  simple  em- 
pyema of  the  antrum.  This  is  tnie  in  view  of  tlie  fact  tliat  die  flow  of 
pus  from  the  frontal  sinus  is  nearly  constant,  as  its  outlet  when  the 
patient  is  in  a  sitting  posture  is  in  the  most  dependent  portion  of  the 
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sinus.  In  this  case  pus  does  not  reappear  in  the  niiWHIe  ineadis  for 
several  lioui^,  unless  the  putient  a^isuuie-s  Escat's  position,  hence  tiie 
condition  is  probably  a  simple  empyenm  of  tlie  antninu 

To  slill  further  stn'iij;liiou  the  dia^ntjsis  IransUluminuiioii  of  the  antrutn 
and  frontal  sinus  should  be  jM-rfoniied.  If  Uie  side  involved  shows 
opacity  over  the  lower  eyelid,  a  noii-hnninous  pupil,  and  tlie  absence 
of  the  scn.se  of  light  with  the  eyes  closed,  empyema  of  the  antrum  is 
indicated.  If,  in  addition,  Iransillumination  of  the  frontal  sinus  is 
nejfative.  tlie  diaj^nosis  of  a  sinyple  empyema  is  fairly  well  estnblishcd. 

UTie  anterior  ediinoi<iaI  cells  are  still  to  be  coLisidered.     Transillu- 

niination  does  not  help  us  lierc.     Ulie  bulla  ethnioidnlis  belonjj^  to  tlie 

anterior  edimoidal  cells,  and  if   it  is  cidar^'d  towani  the  septum,  or 

'  downward  a^inst  the  uncinate  process,  it  is  probable  dial  llic  anterior 

ethmoirlal  cells  are  involved. 

Via.  123 


W 


liiiMKjurihK  ft  tnM<Ar  ami  nxaiiuU  inio  ilie  mmxiUary  ■iilnun  bcuuilh  llie  loforior  lurtiiiuil 
Tnr  (linjtnnxUo  purp<>«™- 


if  pus  is  removed    by  irrigation  from  the  anterior  ethmoidal   cells, 

case  Is  one  of   combined  empyema  of    the  antrum  and  anterior 

eChnvMdal  cells.     If  it  is  aUo  removed  by  irrigation  fniiu  the  frontal 

fiiliu.s,  the  case  Is  one  of  combined  empyema  of  Series  1.     Skiagraphy 

'  sh<m'S  iJicr  frontid  ami  elhmoiilal  arejis  clear. 

Cask  II.  —  (a)  Unilateral  discharp'  of  pus  fnmi  tlie  nose. 
(t;  Ihill  aching  pain  in  tJie  left  cheek  bone. 

(e)  Pus  in  the  mithlle  meatus. 

(d)  Slight  tenderness  over  the  cheek  bone  on  pressure. 

(f)  Case  under  ob-iervntion  for  several  days;  pus  not  always  fuuud  in 
lite  niiildle  meatus. 

(/)  Outer  na.sal  wall  on  left  sitk-  bulk's  toward  septum. 

(^)  Pus  occasionally  discharged  in  great  (.juantities.  after  winch  die  dull 
»rfie  in  the  malar  region  is  relipvtnl. 

After  jierfomiing  the  pnicedures  dc.serilked  in  Case  I  the  piindent 
secretion  is  excluded  from  the  frontal  anil  an'erior  elhmoidal  cells,  and 
w  localized  in  the  antnmi.    The  diagnosis  is  a  simple  closed  empyema  of 
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i\w  Hiitnirn.  'flic  retention  of  (lie  punilent  secretion  gives  rise  to  tlie 
pain  and  t('ii(lenie-s.s  over  tiie  left  elieek  bone  and  to  tlie  bulging  of  the 
outer  nasal  wall  towanl  the  scpttim.  At  times  the  pressure  of  tlie  puru- 
lent secretion  was  great  enough  to  force  it  cIiIkt  thnnigli  tJio  ostium 
nijixillnrc  or  the  accessory  ostia,  which  were  closed  by  (he  swollen 
mucous  mciubrane.  The  pain  caused  by  the  pi'essure  was  relieved  after 
each  spontaneous  dischar^.  This  was  a  case  of  closed  empyema  of 
the  antrum. 

Cask  III. — (a)  No  nasal  disdiarge. 

(6)  There  is  a  previous  history  of  naaal  discharge  from  the  right  side. 

(c)  Frequent  attaeloi  of  frontal  headache  on  t}ie  right  side. 

(d)  Mental  <lepressicin. 

(e)  Aprosexia. 

(/)  Transillumination  of  antrum  and  frontal  sinus  is  negative. 
(<;}  Pus  not  p^e^sent  in  either  tlie  middle  meatus  or  the  olfactorj'  slit. 
(A)  Irrigation  of  tlie  sinus  through  a  puncture  in  the  inferior  meatus 
(Pig.  V2'i)  shows  a  very  small  anioimt  of  pus. 

(t)  Irrigiition  of  the  frontal  ami  anterior  etluiioi<ial  cells  is  negative. 

(j)  Irrigation  of  antrum  continued  until  pus  disap|K*ars. 

(k)  Siiprii-orbital  p;iin,  mental  depiTssioii,  and  aprost»xia  disap|x'ar. 

Diagnosis. — I«itent  empyemn  of  the  maxillan,'  sinus. 

Cask  IV. — (o)  L'nilntcrai  nasal  discharge. 

(6)  Supraorbital  pain  anrl  tenderness  on  percussion. 

(c)  Pressure  on  tlie  rfM)f  of  (he  orbit  (floor  of  frontal  sinus)  elicits  pain. 

(d)  Pus  pre.sent  in  the  middle  meatus. 

(c)  Wlieii  \vij>od  nway  it  reappears  after  a  few  minutes. 

(J)  Rsoat's  position  of  the  head  hits  no  influence  on  the  flow  of  pu.s. 

(,g)  Lying  upon  the  back  checlcs  the  flow. 

(A)  l*VontaI  headaclie  lieginning  on  the  affected  side,  more  marke<l  in 
the  morning. 

(i)  Dizziness  upon  stooping 

ij)  Transilhiminatiim  shows  the  civsceiitir  light  over  the  lower  eyelid, 
tl»€  red  pupillaPr' reflex,  and  the  .sense  of  light  in  both  eyes  witli  die  litis 
closed. 

(k)  Tnmsilliiniinalion  of  the  frontal  sinus  seems  to  show  diminished 
luminasitv  on  the  affected  side,  allhongli  the  diJTcivnce  lietween  the 
two  might  ciusily  l>e  accounted  for  by  nnatomicul  variations. 

(/)  Pimcture  of  maxillaiT    inns  through  the  inferior  meatus  negative. 

(m)  'Vhe  cannula  is  introduced  into  the  frontonasal  canal  fKtg.  124) 
and  irrigation  through  it  brings  pus.  Pus  rea])pears  in  tlie  middle 
meatus  in  a  few  minutes. 

(n)  Skiagraph  shows  cloudiness  of  tlie  frontal  sinus. 

DiagnOBis. — Simple  ojM-n  empyema  of  the  frontal  sinus. 

Cask  V. — (a)  Complains  of  constant  nasnl  discharge,  rigtit  side. 

(6)  .Supra-orbital  headn<'hc  on  right  side. 

(c)  Teiwlenu^ss  and  swellitig  oier  die  right  cvebrow. 

(d)  Anterior  rhuioscopy.  Scptuiri  deviated  to  rigid,  in  tl>e  region  of 
the  middle  turbinal     Poh-pi  in  middle  meatus  on  right  side. 
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(e)  Probe  shows  polj.'pi  attached  to  uncinate  process  and  the  middle 
turbinal. 

( /)  Serie-s  I  involvfnl,  probably  kxahzcd  in  llie  frontal  nr  the 
frontal  ami  anterior  clhrnoidal  sinusc-s. 

\g)  TninsiUiuniuatiun,  luaxiitary  sinu^,  fuiiit  crescent  and  pupillar)' 
nefWx.     FrontJiI  opaque. 

(A)  Pol^'pi  removed. 

(i)  Maxillary  sinus  punctured  through  inferior  meatus  and  odorless 
pus  is  washe<l  out. 

(J)  Frontal  irrigatiMl  tlirough  cannula.     Pu.s  abundant. 

{k)  Frontal  irrijfated  daily,  niaxillarj'  sinus  octraaionuUy;  ab.scnt  in 
maxillary  after  tlic  first  irrigation. 

ii)  At  eiul  of  six  wcck-s  fronUd  sinus  still  dischargt-s  pus. 

(m)  Radical  external  operation;  caries  and  pol)-pi  fotmd  in  fnmtjd 
sinus. 

Diagnoais.— Kinpyenm  of  frontal  sinus  with  secondar)-  involvement  of 
(be  maxillary  sinus,  which  acts  as  a  re3er\'oir,  but  is  not  a  focal  eentre  of 
dw'u.'fc. 

Cabk  ^^.— (a)  Complains  of  purulent  cnist  formatiuns  in  riglit 
nnslril  and  in  the  epipharynx  in  uioniings.  Hawks  up  enists  from  the 
epipharjTix. 

Flo.  134 


Fninul  sinus  cannula. 


(b)  Dull  headnche  vuriousty  located;  sometimes  it  is  frontal,  iJien 
vertexial,  and  then  occipital.  * 

(r)  Mental  depression  and  itproscxia. 

(if)  Anterifir  rliinascopy:  Septum  de\-iatcd  to  right  in  region  of 
middle  turbmal.  Olfactory  slit  narrow  and  filled  with  pus  and  crusts. 
Small  p<ilypi  springing  fi*om  the  border  of  middle  turhinal. 

(<•)  Posterior  rhinoscopy  shows  purulent  sccivtioiis  flowing  over  the 
ptist4'rior  cnti  of  lite  right  middle  turbinal  and  the  posterior  epipharjii- 
p»*ftl  wall.  Crusts  not  found,  as  diey  form  at  nigltl  wlieii  the  pasition 
of  Uic  Iiead  and  the  quietness  of  sleep  favor  aeeunmhition. 

(/)  Middle  meatus  free  from  pus. 

(y)  Provisional  diagnosis:  Kmpyema  of  Series  11. 

(h)  A  caimula  is  passed  into  the  sphenoidal  sinus  through  its  ostium. 
Irrigation  shows  no  pus  (Klg.  \'M). 

(i)  A  cur\*ed  silver  probe  intrttluced  through  ttie  olfactory'  slit  shows 
hanr*  rough  bomi  in  tlie  superior  meattis. 

Diagnosis,  t  )))en  enipyema  of  the  ptxsterior  etlinioiilal  cells.  The 
irrigutiuii  of  the  sphenoidal  siims  eliminates  it  from  eonsiilenition, 
aod  as  Series  tl  is  only  compascd  of  the  sphenoitUI  and  posterior 
ethmoidal  sinuses,  tlte  empyema  is  hx-ated  by  exclusion  in  the  posterior 
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ctliiimidal  cells,      'lliis  is  still  furtlier  substantiated  by  the  presence  of 
rough,  bare  bout  iii  tlie  suixrior  meatus. 

Case  XU. — (a)  Complains  of  the  formation  of  crusts  in  Uic  cpipharjnx; 
al.HO  of  {HKstna.sa]  "ilroppirig." 

{b)  A  subjective  sense  of  odor  is  present,  even  in  U»e  absence  of  such 
on  odor. 

(e)  Vertexial  and  occipital  headache. 

(d)  field  of  vision,  especially  for  colors,  diminiftbed. 

(c)  MviUal  depression. 

(/)  Anterior  riiinoscopy;   olfactory  slit  occasionally  filled  with  puSri 
though  it  is  usually  clear. 

{fj)  Probing  shows  the  mucous  membrane  of  the  superior  meatus 
intact,  while  probing  of  the  sphenoid  sinus  shows  roughened  bone  and 
bleeding. 

(k)  I'osterior  rhinoscopy;  purulent  secretions  on  posterior  end  of 
right  middle  turbinated  body  and  upon  the  posterior  wall  of  epi- 
pharynx. 

(i)  Irrij!:ation  of  tlie  sphenoidal  sinus  shows  pus  in  considerable 
quantities. 

(y)  Transillumination  of  maxillary  and  frontal  sinuses  negative. 

(k)  Examination  of  the  fundus  oculi  shows  slight  pa]>illitis. 

Diagnosis. — Open  einpyenui  of  Series  II,  jimbably  focalized  in 
the  sphenoidal  sinus.  If  the  treatment  of  the  sphenoid  is  follnwetl 
by  the  disappeanmce  of  all  sjinptoiiis,  the  diagnosU  is  positive.  If  the 
purulent  discbarge  continues  tlie  pcxsterior  etiimoidul  celU  should  l>e 
removed,  and  if  a  cure  follows,  tlie  diagnosis  of  combituxl  empyema  of 
the  sphenoidal  and  |M>sterior  ethmoidal  sinuses  is  established. 

C.Mih:  \'ni. — (a)  Complains  of  intense  vertexial  and  occipital  headache. 

(fc)  Also  of  crust  formation  and  postnasal  dropping,  jtIIow  in  color. 

(c)  Subjective  sense  of  otior. 

(d)  Sudden  blindness  in  the  right  eye. 

(e)  Great  mental  depression  and  aprosexia. 
(/)  Dizziness  complained  of. 

^)  Anterior  rhinoscopy  shows  pus  and  crusts  in  the  olfactory  fissure. 
(A)  Transillumination  of  the  maxillar}*  and  frontal  siniLscs  Is  negative. 
(i)  Probing  of  the  mi4l(llc  anil  sujierior  rneatu.ses  is  negative. 

(j)  Cannot  locate  the  ostium  of  the  sphenoidal  on  account  of  the  great 
swelling. 

(t)  Middle  turbinal  is  removed  and  tiie  astium  sphenoidalts  apfiears 
to  he  filled  with  granulation  tissue  bathed  in  pus. 

(/)  The  anterior  wall  of  the  sphenoid  Ls  removetl,  t]ie  cavity 
curetted,  and  gninulation  tissue  and  pus  are  found  in  considendile 
quantities. 

(m)  After  the  removal  of  the  middle  nasat  concha  (turbinnleil  body) 
no  pus  is  s<'en  coming  from  the  region  of  the  [Kisterior  ethmoidal  celU. 

Di&gnosis. — Simple  closed  empyema,  granulations,  and  caries  of  the 
walls  of  the  sphenoidal  sinuses  on  the  right  side. 
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■iUfMcii  !)lin<lne-ssisii<rotiiit(M[  for  by  pressiipn  upon  nnH  inflnmnia- 
lion  of  ihe  optic  nerve,  or  by  venous  sUtsis  or  iKrombosis  of  the  ociilHr 
veins. 

The  upper  wall  of  the  sinus  may  be  softened  and  bulj^ing  against  the 
optic  nerve,  thus  inhibiting  its  function. 

Cask  IX. — (a)  Complains  of  supra-orbital,  vertexial,  and  occipital 
beadaclie. 

(6)  Also  of  purulent  discharge  fnnn  tlie  right  nostril  into  the 
epipliar\iix. 

{v)  Sulijcctivc  scn.se  of  odor. 

(rf)  Slnibisnms-of  the  ri|rht  eve. 

(r)  Tnin.silluniinutioii  shows  opacity  of  the  rigfit  lower  eyelid  (left 
ncgaliwi  and  absence  of  red  ]>upi(lar\'  reflex,  also  opacity  over  the  ri^ht 
frcinlal  sinus. 

{/ )  TIh.'  bulla  ethnioidalis  Is  enlarged  downward  and  inwanl. 

Provisional  diagnasis  of  enipyeina  of  Series  I  and  II  is  made.  It 
is  still  a  question  as  to  the  exact  localization  of  the  suppurutioti.  It 
seems  probable  that  all  the  sinuses  in  Series  1  and  II  are  involved, 
although  not  \*et  prove<l- 

(J)  TItc  bhint  prolx"  is  used,  aiul  shows  bare,  rough  bone  in  the  superior 
meatus  and  in  the  region  of  tlie  uncinate  process  (the  inner  and  inferior 
lip  of  ihe  hiatus  semilunaris).  This  makes  it  quite  probable  that  the 
posterior  ethmoidal,  anterior  ethmoidal,  and  the  antrum  are  involved. 
When  the  Imlla  ethnioidalis  is  enlarged  downiward  the  discharge  of  pus  is 
blocked  ill  the  infundibuluni  and  is  f)ent  up  in  the  anterior  ethmoidal 
and  the  fnailal  sinuses.  The  jhis  under  the.se  circninstjiTH'es  often  breaks 
through  the  latcnd  wall  of  the  nose  in^o  (he  antrum.  The  enlargement 
of  (he  tiulla  (one  of  the  anterior  flhmrmial  (rlls)  is  in  iLself  signiKejmt  of 
s  disea-se*!  proee^is  in  this  gntup  of  cells. 

ih)  The  anterior  end  of  the  middle  turbinal  and  polypi  in  the  middle 
incatiu  are  remove*!. 

{i)  The  maxillan'  sinus  is  irrigated  thmugh  a  punelupe  in  the  inferior 
fucutus  and  much  pus  removed,  but  persists  in  discharging. 

(;')  The  fn»ital  sinus  is  irrigatetl  through  a  caimula  and  a  copious 
diM-harge  of  pus  follows  and  p<Tsists. 

{ft)  The  bulla  i.s  broken  down  with  a  rurettc.  and  pu.s  wells  from  iLs 
jintrrior.  A  (M>lypiis  also  pmlnides  from  lLs  cavity.  The  middle  tur- 
U  rcse<*tcd  and  tlic  posterior  ethmoidal  evils  are  thoroughly  rc- 
td  by  cupettemcnt.     After  a  time  the  pus  diseJiarge  from  the  region 

Having  deuion.stnited  the  persistent  presence  of  pus  in  all  the 
.•viritijes  embraced  in  Series  I  and  II  a  positive  diagnosis  may  Ik* 
niawJr. 

Diagnoslfl.^l^ombined  empyeiua  of  nil  the  accessory  nasal  sinuses 
n4  niir  side  of  Uu'  head.  A  radical  external  o|M'nition  and  intranasal 
opemtions  may  or  may  not  lie  indicated.  All  the  sinuses  may  lie  rjrained 
by  o(M*mlin'  pn>ce<!ures  through  the  nose  anil  a  cure  effected  without 
extrmal  ofKTations  in  many  cases. 
12 
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Note. — While  the  foregoing  series  of  hypothetical  cases  does  not 
exhaust  the  list  of  possible  and  actual  combinations  of  empyema  of  the 
accessory  nasal  sinuses,  it  illustrates  fairiy  well  the  data  and  methods 
of  procedure  necessary  to  arrive  at  a  diagnosis.  Nor  should  it  be 
understood  that  the  data  used  in  the  above  series  is  in  strict  accord  with 
the  clinical  aspect  of  every  case  having  the  diagnosis  given  above.  Other 
symptoms  and  pathological  conditions  are  found,  and  great  anatomical 
asymmetry  often  complicates  the  diagnosis.  What  is  given  above  is  in 
the  main  true.  Much  that  is  left  unsaid  is  also  true.  It  is  obvious 
that  in  a  limited  number  of  hypothetical  cases  all  the  clinical  and 
pathological  data  cannot  be  given. 


CHAPTER    X. 


GENKR.VL  CONSIUERzVTIONS  IN  REFERENCE  TO  THE  SINl'SES. 


TilK  nasal  atcesson-  sinuses  are  the  residual  ri'iiiains  of  the  olfttctory 
ur^'an  as  fouiitl  in  some  of  the  lower  aiiinials  wliosc  sense  of  smell  is  very 
acute.  In  llie  process  of  evolution  the  hir^f  distribution  of  the  olfactory 
nerve  ha,s  lH*come  less  iuid  less  necessarj-,  hence  tiie  sinuses  arc  being 
gra<luuUy  chiewd  ofT  fnnn  the  nasal  chHnil)ers  until  only  small  o|)entngs 
»rp  ppc-sent  in  man.  InHamniation  of  the  lining  mucous  membrane 
of  the  walled-off  s|>ace-s  Ix-f-omes,  therefore,  an  important  palliological 
prwvss.  If  the  siniLses  were  more  o|x?n  to  ventilatitjn  and  drainage,  an 
iuQammator)'  process  within  tlieni  would  lie  of  less  importance,  because 
llir  [HTjjetuity  and  destniotivenc.ss  of  the  proet-ss  depend  very  largely 
upon  ilie  lack  of  normal  ventilation  and  drainage.  It  follows,  therefore, 
that  when  uiflamaiation  of  die  sinuses  is  present  the  first  principle  of 
trrntment  is  to  establish  ventilation  ami  drainage  of  the  involved  sinuses. 
'Vh'iH  may  only  mean  diat  the  swollen  and  infltimed  nuieous  membrane 
around  the  cell  o[>euings  should  Im*  depleted  by  the  appli<'ation  of  adre- 
nalin, cocaine,  or  aniipyrine,  or  it  may  mean  (hat  some  surgical  procedure 
sliould  be  instituted  for  tlu-ir  relief.  However  this  may  be,  liold  fast 
li>  the  idea  that  ventilation  and  drainage  of  the  sinuses  is  of  prime  impor- 
liince.  afii]  tliat  the  removal  of  the  morbid  material  is  secondary'  to  this. 
£tiol(^y. — The  etiology  iff  tlie  inilaminatoni'  diseases  of  the  nasal 
mcoeaaoty  sinuses  of  die  nose,  like  diat  in  other  mucous  lined  cavities 
of  ihe  body,  is  largely  embracecl  in  those  conditions  which  interfere  with 
tlie  drainage  and  ventilation  of  the  eavitie-s.  (See  Etiology  of  Intlamnia- 
Uons  of  (he  Nose  and  Aceessori'  Sinuse-s,  Chapter  \'l.)     \\'hen  there  is 

'  good  drainage  and  ventilation,  inflammation  is  rare, except  in  those  cases 
Mibjected  to  a  virulent  infection  or  the  resistance  is  lowered  by  some 
dysrrasia.  'Hie  local  expression  of  a  constitutional  dyscrasia,  as 
AVpliilis,  tuberculosis,  etc.,  or  a  carious  process  in  some  contiguous 
ji,  as  a  tooth,   may  cause  sinus  inflammation,  even    tluiugh    tfie 

>  diminage  and  ventilation  of  the  cells  Ls  normal.  Aside  fnnu  these  and 
other  liKid  and  ctaislitutional  diseases  whieh  cause  sinus  inHunimatirm, 
it  may  bi*  said  that  the  anatomical  configuration  of  the  interior  of  the 
now,  wheri'by  the  drainage  of  the  secretions  and  the  ventihilion  of  the 

rnniises  are  interfered  with,  plays  an  important  role  in  the  etiology  of  sinus 
mflammation. 

The  constitutional  disea.scs  having  most  to  do  in  the  causation  of 
«inui(is  iir»*  syphilis  and  tuU-rculosis.  ^^^len  there  is  a  granulomatous 
infillratiun  in  die  outer  wall  of  the  nose,  the  ulcerative  process  may 
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invade  the  siiiu.sf.s  jtnil  ^ive  rise  to  inflaminatnn-  symploins,  Ji.s  pain, 
tendernesH,  .siippunitioii,  heiulnehe,  tiiKzincsa,  etc.  Likewise,  wlicn 
tiil)erci]l(His  iiiHltnition  ami  sul>.st*quent  (Je^neration  U  fooalizetl  in  tlic 
oukT  Willi  of  the  nose,  the  sinuses  may  participate  in  the  proeess,  or 
the  ostci  of  the  sinuses  may  become  closed  from  swelling  of  the  niiieoiis 
membrane,  thereby  oUstrueting  the  di-ainage  and  ventilation. 

Diseases  of  the  oonfi^mus  flnalomieal  striictiiiv.s.  as  the  teeth,  bani 
palate,  and  outer  wall  of  the  nuse,  may  ^ive  rise  ti)  Jndanimation  iff  the 
inuctHis  iiicnibnme  lininj;  i>f  tlie  siniise.-s  by  an  extension  to  thest*  cavities, 
and  by  bWkiii^  the  eell  ojx'iuugs  so  thiit  ilrainagi^  and  ventilation  is  im- 
paired or  altcjgether  last. 

Caries  of  the  rf>ot  of  a  tooth  loeaterl  l^eneath  tb*'  floor  of  the  maxillnry 
sinus  (antrum  of  llighmore)  may  cause  empyema  of  the  antrum  by 
infection  through  the  earious  fistula  tlms  fonned,  or  by  way  of  the 
ves.sels  and  lymphatics.  It  has  Vieen  estimated  that  nearly  one-lialf  of 
all  empyemas  of  tlie  antrum  have  tlieir  origin  in  diseiused  teeth,  while 
the  lemuinder  are  due  ehlefly  to  intranasal  dist^ases  and  anatomical 
deformities  of  the  nose.  Nasiit  polyp  is  alsti  reganied  as  a  cause  of  sinus 
inflammation,  although  I  l)ellleve  the  polyp  is  uion'  often  tlie  result, 
rather  than  the  cause^of  sinnitis.  However  this  may  lie,  it  is  certain  diat 
the  presence  of  a  nasal  polyp  aggravates  an  existing  sinuitls,  and  that 
its  riMttoval  is  tjflen  altende*!  by  an  Hj>]jan'iit  rather  than  a  real  cure  of 
the  sinus  indaminalion. 

Fifreign  hollies  in  the  iiasal  pa.-isages  may  catise  siniiitis  by  cPtKsion 
and  subsequent  infection  of  the  nasal  mucosa,  by  directly  bUx-king 
t!ie  eell  openings,  or  by  erosion  through  the  uuter  nasal  wall  into  the 
sinuses. 

Nasal  opemtions  may  eventuate  in  sinus  inflammation  by  reactionary 
inflamrimtion  and  infeetion,  which  may  extend  directly  through  the  outer 
nasal  wall  or  riu  the  cell  openings  into  the  sinu.scs.  In  hospital  praeliet» 
particularly,  infection  from  other  j>atients  may  give  rise  to  a  sinuitis. 

Nnsul  dnssings  may  cause  n  damming  up  of  the  secretions  which 
umlergo  decomposition  and  infection, and  thus  give  rise  to  sinus  tiiflam> 
mation.  Too  much  entphasis  cannot  lx»  laid  upon  the  untoward 
rcsnlts  i)f  inlnimisal  (ampcming.  as  it  is  a  fruitful  source  of  inflanmiatory 
disease  of  the  nasal  and  sinus  mucous  niemhrancs.  Perscaially,  I  haw 
abaiidonecl  intranasal  dressuigs  except  In  those  case's  when'  then*  is 
.seven'  hemorrhage  and  when*  a  dn*ssiiig  must  be  inlrodutx-d  to  hold  Uie 
septum  in  posiliun  after  certain  njxTalinns  for  the  correction  tif  deviations. 
Kven  then  ihey  shoui<3  not  Ih'  left  in  position  an  hour  longer  than  is  abso- 
lutelv  e»ecessari-  ti^  accomplish  their  purjKi.se. 

Venous  stasis  from  intrjinasal  pivssuif  may  cause  sinuitis.  The  press- 
ure may  be  due  to  some  ^natomicid  or  pathological  departure  frou)  the 
norcnal.  .is  a  deviation  of  the  .Aeptun;  pressing  ugnin^t  the  outer  wall  of 
the  no.se^  or  logiirnmatnns  swelling  of  the  septum. 

lliese  and  olher  padmlngical  lesions  of  the  ailjai*eiit  slnicture.s 
may  cause  sinuitis.  All  cases  .shouhl,  therefore,  lie  earefully  studied  in 
order  to  determiiu-  the  pn-disposing  causes  of  the  inHammalion. 
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The  Exciting  Causes.— The  exciting  ruii.se.s  of  siiiiis  inilaTiniiuiiou  arc 
the  various  inicrtKii-j^jinbiins  cnitsing  llu'  eximthciimtoiis  aiul  otluT  iiifw- 
lioiis  fevers.  It  is  well  kiiuwii  that  foryztL  i.s  often  one  of  the  early 
phenomena  of  tiii.s  liiseiiae,  and  that  it  is  due  to  the  mieroiirKanisn^s 
iiiMi  iticir  toxins.  The  intlamnmtion  usually  extends  to  the  sinuses,  where 
it  may  remain  in  a  latent  or  chronic  form.  In  some  cases  it  is  only  after 
many  years  that  the  sirnis  iiivolvi-meiil  liceomes  obvious  enough  to  attract 
the  attention  of  eillier  the  patient  or  the  pliysieian. 

It  is  prohuMy  tnie  tliat  the  sinus  inHiunnialinn  thus  started  is  nK>re  iipt 
to  Ijeconie  ehroine  in  those  eases  in  which  tlie  cell  c)|K'innjtjs  an*  nmre 
or  less  blocked  by  aiiatouiical  deviations  of  the  septum  or  other  obstruc- 
tive h'sions  of  the  nose.  If,  for  example,  the  septum  in  its  upper  p<>rli<»n 
U  ileviate<:l  to  one  .side,  so  as  to  approximate  to  the  middle  tiirbtnal,  the 
sinu.s  inflammation  arising  during  an  attjielc  of  one  of  the  inferlious 
fevers  is  more  liable  to  continue  into  Uie  chronic  fonn  than  it  would  be 
if  no  such  obstructive  defonnity  of  the  septum  existe^l. 

Pathology.— The  pathologiea!  chunges  (K'eurrinjtf  in  tlie  nmcoiis 
meridtraiu-  and  bonv  walls  of  tlie  atitrum  in  the  coorse  of  suppurative 
inllanunation  are  what  one  might  ex[>ect  in  ii  mucous-linc<l  cavity. 
Mueh  dlscu.ssion  has  arisen  on  this  sid>jeet  between  anatomists  and 
clinicians.  Anatomists  have  found  les.s  marke<l  changes,  probably 
lieeause  Ihey  only  examined  "iucii  eases  as  <'auu-  to  them  from  the  dead- 
bouse,  while  clinicians  ilescribe  much  more  extensive  clninges  in  hving 
cftses,  from  whom  specimens  were  removed  during  life,  or  upon  the 
postmortem  table.  I  prefer  to  bas<^  the  pathology-  upon  the  clinical 
mther  than  upon  the  anntomicjd  data. 

.Ini/r  injlammation  of  the  sinuses  may  be  diviiicd  into  the  exudative 
and  the  diphtheritic,  although  the  latter  Is  rarely  present  and  is  not  a 
true  diphtheritic  membrane. 

'ITic  exudative  inilanmiatiun  may  i>e  serous,  tibriuous.  sero- 
punilent,  or  purulent  in  character,  acconling  to  the  intensity'  of  the 
inftuinmatory   process. 

For  didaetic  pur|x>ses  the  changes  occurring  m  the  ti.ssues  may  be 
.'ttiHlied  in  the  following  order,  which  represents  the  usual  secpientv  of 
the  putlmlogical  events: 

{ttf  The  subnuieous  tissue  is  infiltrated  with  scrum,  while  the  siirfaee 
H  dry.     Ijcukocyte^  also  fill  the  meshes  of  the  siibmueous  tis.<iue. 

(6|  'Hie  capillaries  are  dilatetl,  an<l  the  mucous  nicmbnme  is  red  in 
consequence. 

(c)  After  a  few  li«iurs.  or  a  day  or  two,  the  serum  and  leukoeyt<»s 
escaiie  tlirough  the  epidiehal  covering  4>f  the  mucosa,  where  thcylH'come 
admixeil  with  bacteria,  epillielial  debris  and  mucus.  In  some  instances 
capillnn*  hemorrhage  occurs  and  bhxMl  b*K*oines  admixed  with  the 
wen-tions.  Tlie  .secretions,  at  first  thin  and  watery,  later  JK'come  thicker 
And  tenacious,  on  account  of  the  coaguhition  of  the  Hbrin  of  the  scrum. 

id)  In  nmny  cases  resolution  by  the  absori>tion  of  the  exudate  anil 
ihr  erfisation  of  tlie  discharge  of  the  IcnktK-ytes  lakes  ])hic<'  in  from 
Im  In  foiirtren  dnvs. 
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(e)  In  otiwT  cases,  liowever,  Uic  infliiiiirimtum  passes  froiti  tlie  rutaTrhal 
lo  the  purulent  type,  the  leukocytes  Uniig  thrfjwn  out  in  immense 
numl)ers.  [tescihitlon  is  still  possible,  although  not  so  pmbable,  a* 
the  tissue  changes  are  not  yet  of  a  fixed  type.  Unle.^s  the  process  is 
siH-eiiily  arrested  the  tissue  changes  become  permanent  and  ciironicity  is 
estaljllsheil. 

(/)  If  tlie  ostei  of  the  sinuses  are  open  tlic  discharge  of  pus  may 
continue  indefinitely  witli  little  or  no  pain.  If,  on  the  contrary,  they 
aPe  chised,  tlie  purulent  secretion  is  rctaineiJ,  and  pressure  symptoms, 
as  pain.swellinji:,  and  tendenies.s,  arise.  Tf  (he  discharge  cainiot  esca[»(! 
thniu^li  the  a^itei  the  point  of  least  resistance  bulges  l)efore  the  pressure 
of  coiifuu'd  pus.  The  points  of  Iciist  resistance  varj-  in  diflferent  caseSi 
although  there  is  reasonable  constancy  in  their  Im-ation. 

The  points  oJIcgaI  reat'jttaiwe  in  tlie  sinuses  are  as  follows,  clue  allowance 
being  allowetJ  for  anatomical  variations: 

(o)  In  the  frouial  ninus  the  inferior  wall  Ls  the  tbinuest,  especially 
three-fjuartersofan  inch  from  tlie  median  line,  over  the  anterior  ethmoidal 
c?etls,  hence  the  frequent  involvement  of  tliese  cells  in  frontal  empyema. 
Clinically,  we  often  .see  cases  in  which  there  is  a  sudden  gusii  of  pus  into 
the  nasal  cham!x*r,  after  whit;h  the  pain  and  other  prcssitrc  symptoms  are 
reliEn*ed.  It  is  probable  that  in  these  ea.ses  the  floor  of  tlie  frontal  sinus 
yieliled  to  the  pressure  of  the  pent-up  pus,  which  may  ha^'c  discharged 
tlirough  the  anterior  ethmoidal  cells,  although  it  may  have  escaped 
through  the  frontonasal  canal. 

(fr)  In  the  antrum  the  most  vulnerable  point  in  the  nasal  walls  is 
the  pars  membmnacea^,  the  membranous  portion  of  the  middle  meatus. 
The  anterior  and  su(>erior  walls  arc  .sometimes  thin,  an<I  may  bidge, 
or  bi'comc  perfomted  by  the  pressure  of  tlie  retained  pus.  One  of  the 
eh nrac (eristic  symptoms  of  antral  empyema  is  (he  tenderness  and  swell- 
ing over  the  anterior  (canine  fossa)  wall.  TJulgiug  of  the  upper  or 
orbital  wall  causes  an  interference  with  the  external  muscular  apparatus 
of  the  eyeball.  Perforation  m  the  orbital  wall,  or  roof  of  the  antrum, 
gives  rise  to  an  aKsccss  of  the  orliit,  or  orbital  cellulitis. 

(c)  In  the  ethnwulai  .^finuses  the  point  of  least  resistance  is,  perhaps, 
difficult  to  define,  on  account  of  the  t'oniplexity  of  the  ethmoidal  laby- 
rinth, it  Ijciug  compfweil  of  .several  pneunuitic  .spaces.  Tlie  lamina 
papyracem  (paper  plate)  separating  the  cells  from  the  orbital  cavity  Is 
quite  thin,  as  its  name  implies, and  may  l»e  the  seat  of  bulging  and  per- 
foration. The  inner,  or  na'^al.  aspect  of  the  ethnioidnl  cells  is  more 
thin,  and  in  empyema  is  distended  until  it  presses  against  the  septum. 
'I'he  pressure  may  extend  towani  the  orbit  and  give  rise  to  an  imbalance 
of  the  c.vtemal  muscles  of  Lfie  eyeball,  strabismus  being  tlie  commonest 
expression. 

((f)  In  the  spkenoidal  jrinus  the  point  of  least  resistance  is  in  tlie  upper 
wall,  or  roof,  which  is  in  close  relationship  to  the  optic  nerve;  hence 
llic  ocular  disturbances  often  found  in  empyema  of  this  sinus. 

In  chronic  inflammation  by  fnr  the  greater  numlicr  of  oKservations 
have  U'cn  made  on  the  antrum,  liecaiise  it  is  more  accessible  to  inspection 
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Uiruugli  die  canine  fossa.     Tliere 


3  particular  reason,  however,  why 
similar  i-hange«  may  not  occur  in  the  other  sinu-se.-t.  I  will  therefore 
ileM'riU'  in  general  the  pathological  chunks  occurring  in  the  entire 
sinus  laiuTinth,  |X)inling  out  the  changes  |>eculinr  to  eaeJi  group  of 
cells,  in  addition  to  the  changes  common  to  them  all.  In  general,  it  may 
l»e  sai4l  that  the  pathological  changes  in  tlie  accessory  sinuses  of  the  nose 
correspond  with  the  descriptions  in  general  puthologj'. 

The  .slighter  changes  are  quite  like  those  in  acute  suppurative  inflam- 
mation affecting  other  mucous  membranes  and  bone  tissue.  Ilie 
mucous  membrane  may  present  a  granular  surface,  villous  and  fungoid 
excrescences,  granular,  cusliion-like  thickening,  etc.  In  the  oliler  cases 
tliere  is  lliickeniiig  from  hy^xTplastic  mid  pyogenic  inembrHiie  ileposiLs, 
or  tlie  membrane  may  be  destroyed  in  spots  by  ulceration,  exposing 
smooth,  bare  bone,  or  the  bone  may  be  soft  or  rough  from  caries. 
Tn  some  oases  necrosis  and  bone  sequestra  are  present,  or  there  is  an 
entire  loss  of  the  bone.  A  microscopic  examination  of  sections  of 
tlie  mucous  membrane  sometimes  shows  a  loss  of  the  epithelium  and 
glands,  which  are  replaced  by  connective  tissue.  Ulcerations  of  the 
membrane  are  often  surrounded  by  granulation  tissue,  especially  if  there 
bone  necrttsis.  Granulation  buds  may  encroach  upon  the  [>eriosteum, 
ad  thus  unite  tlie  bone  and  niircous  membrane.  \M)ePe  this  tmppens 
llic  bi^ne  is  superficially  absorl)cd  and  somewhat  roughened  in  conse- 
quenr<e.  Osteophytes,  or  l>ony  scales  or  pla(jue-s,  resulting  from  plastic 
cxuilation  sometimes  fonn  on  the  surface  of  the  bone. 

Cvsts  of  the  mucous  membrane  of  the  maxillary  sinus  are  present  in  a 

'Urge  number  of  the  cases,  accoixling  to  some  observers,  while  tliey  are 

rather  infrequent  according  to  others.     Cysts  of  the  middle  turbinate 

are  u.mally  hxtateii  in  the  anterior  end,  and  ap()ear  tn  l)e(Jilateil  ethmoidal 

cells  tilled  wiUi  air,  mucus,  or  pus,  or  an  admixture  of  them. 

I  removed  one  from  this  region  holding  a  balf-<lram  of  stinking  pus. 
It.ihould  Ik*  remembered  that  the  middle  turbinated  body  is  a  portion  of 
the  ethmoid  bone,  and  that  the  pneumatic  spaces  in  it  are  a  part  of  the 
ethmoidal  Iab}Tinth.  Cvsts  are  more  rarely  found  in  the  walls  of  the 
fnmtat  and  sphenoidal  cells. 

Polypi  have  been  found  in  all  <.if  the  sinuses,  although  they  are  more 
rommoD  in  tlie  antrum  and  ethmoidal  cells.       Tliey  are  much  more 
common  in  the  ethmoidal  cells  than  Is  generally  supposed.     Tlieir  hidden 
.lucatiiHi  within  the  small  etliiiioidal  sjuK'es  n'nilcrs  their  diagnosis  rather 
'difficult.     In  theantnini,  however,  they  urc  morv  easily  dingnastica ted, as 
it  lA  quite  frequently  exposcil  through  the  canine  fossa.     As  this  sinus 
is  quite  large,  the  [>4)l\i>i  are  easily  seen  and  diagnosticate<l.     They  have 
liMMi  found  in  the  frontal  and  sphenoidal  s"niises.  although  not  so  fre- 
Lqiiently  a.s  in  the  antrum  and  ethmoidal  cells.     The  polypi  in  (he  eth- 
moidal cells  are  usually  quite  small,  on  account  of  (he  limited  space  within 
the  cells,  wlwreas,  in  the  antrum  tliey  ape  much  lar^r.     In  one  case,  in 
^ which   I  expased  the  antrum  tliruugli  the  canine  (ansa,  the  cavity  was 
[filled  with  [lolypi.     In  empyema  of  the  ethmoidal  cells  the  tliin  lamina 
ipVTOceff  separating  tlie  cells  fr<im  the  orbital  cavity  may  lie  |)erforated 


184  THE  XOSE  AKD  ACCESSORY  SIXVSES 

or  ertircly  destroycii  hy  the  suppiirativo  process.  Tlie  same  is  true  of 
the  cranial  plate  separating  the  cells  frcim  the  anterior  licmispiu're 
of  till'  brain.  In  the  latter ra-se  the  iiieniiij^es  areexpastnl  to  infietion, 
ami  uiiiy  Ix*  tlie  seal  of  nieningitus  orepiiJural  iilwwss.  Such  iiii  ex|K>rture 
of  ihu  uieiiiiij^es  may  exist  in  caseN  of  latrtit  etlinioidal  enipyeina,  witli 
no  other  symptoms  than  a  slight  headache  and  mental  irritability.  A 
slight  inlninD.sal  o|XTalinn,  pspecijilly  on  the  middle  turbinated  lnM!y, 
mny  light  up  tlie  slumlK-ring  Hrcs  and  rupidly  lead  to  a  dangcroits.  or 
even  a  fatal,  meningitis.  The  cases  of  meningitis  <Mx-iirring  after  inlni- 
nasal  ciperattons  are  probably  to  Ik*  explained  in  this  way,  as  htis  been 
shown  by  Griinwald  in  his  work  on  Nasal  Suppuraliun. 

'ITirombosis  of  die  longitudinal  and  cavernous  sinuses  occasionally 
compUoates  ethmoidal  empyema.  Retrobulbar  suppuration,  or  ocular 
cellulitis,  is  a  compamtively  iafrcf^uent  cunipUcatlon  of  ethnioidlal  empy- 
ema from  narc<vsis  an<t  perforation  of  the  lamina  papyracea^. 

In  frontal  enipyenui  the  ^*ntr  and  p()steriur  wall  are  most  often  the 
seat  of  destructive  cliangc.s.  'i'lie  fltwir  near  the  metlian  line  is  in  apposi- 
tion willi  (be  anterior  ethmoidal  cells  and  nasal  septum,  hemv  the  cells 
and  septum  are  frequently  more  orlesg  irvoive(l  in  the  carious  and  nrt-rotie 
retrograde  changes.  The  anterior  ethmoidal  cells  are  always  filled  with 
pns  in  frontal  empyema. 

Symptomatology.— The  Objective  Symptom*. — The  objective  symp- 
toms may  be  cxtmnasal  or  intranasal. 

The  extrunasal  symptoms  an*  those  cliange.s  in  the  appearance  of 
the  skin  of  the  face,  an<l  of  the  fundus  of  the*  eye  as  shown  by  oplilhal- 
moscopicai  exnnn'nation.  \n  additiitn  to  the  objective  signs  the  residts  of 
transillumination  and  of  skiagraphy  afford  important  objective  informa- 
tion. 

'ITie  intranasal  objective  signs  of  sinus  disease  are  those  changes  in 
the  appearance  4>f  the  outer  walls  of  the  nasal  chambers  and  tlie  UK^tion 
of  the  secn-lioti  as  it  drains  from  the  a(fe<'teii  trlls. 

The  Eitranaaal  Objective  Symptoms. — {a)  \Mien  any  of  the  sinuses 
contiguous  to  die  skin  i*i  the  t"a<-e  are  involved  (frontal,  anterior  ethmoidal. 
or  antnmj)  ihere  may  be  n'dness,  swelling,  and  heat  of  the  skin  covering 
the  atferte4l  area.  If,  for  instance,  the  frontal  sinus  is  acutely  inHametl 
there  may  !k'  swelling,  redness, and  heat  of  the  skin  in  the  frontal  region; 
likewise  in  the  malar  region  in  antral  disca.^  and  at  the  inner  angle 
of  the  orbit  in  anterior  ethmoidal  disease.  Tenderness  upion  pn*.ssu!f 
{a  subjective  symptom)  is  also  present  when  reilness  and  swelling  are 
fnnnrl. 

(6)  The  fundus  of  tlie  eye  sotiietiuies  affords  very  useful  and  important 
objective  evidence  of  sinu  inflarnmatifHi.  Dr.  H.  IVI.  Fish  baa  shown 
this  cormection  uiorv  deariy  than  any  other  writer,  ami  I  am  cbieHy 
indebte<l  to  bis  writings  and  to  p'l'soTial  conversations  with  liini  for 
the  facts  given  in  reference  to  the  eye  symptoms  of  sinus  inflammations. 
(See  Uelation  of  the  Kye  In  Accessor}'  Sinns  Disease.) 

(e)  Transillumination  of  the  face  aifords  nbjc<'tive  iufcjrmation  as  to 
tlw  condition  of  the  niiixillarv  sinns,  anci  sometimes  of  the  frontal  sinus. 
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bvit  nonf  in  reforencc  to  the  otlier  suiiises.  In  transillumination  of  thi* 
untnini  (see  ^teth(xls  uf  Exunilnution)  tlircf  poinLs  shotiUI  U-  noted, 
nanwiy.  tlip  ml  piipilliirv  n-flrx.  llu*  rn'srcjit  i)f  light  rf>rn*s[n>ii(li]i[i;  to 
tilt'  ptisilion  of  the  lower  tvcliti,  and  the  sense  of  light  in  the  eye 
when  chwetl.  If  the  red  pupillary  reflex  and  the  ereseent  of  light  are 
utisent  the  antnnn  is  probably  affected.  Note  both  sitles  at  once,  and 
thus  determine  which  one,  if  eillu*?'.  is  affected.  A  (.-ijiiiparison  of  the  lower 
|»)rtii>n  of  the  field  of  ilUiininatiuii  may  !«  vcr^' misleading,  as  (he  tuitcrior 
wall  of  the  nntrnm  varies  greatly  in  density,  irn's|XH'tive  of  the  disease 
present.  Hie  orbital  or  np[x'r  wall  of  the  antrum  is,  however,  more 
nearly  uniform  in  its  density  in  all  cilscs.  ami  alTonls  a  fair  eijtpitrtinuty 
for  a  ctiiiiparisoii  of  the  tmnsilluminated  light  through  the  two  orbital 
plates;  that  Is,  when  both  nrhilul  plates  of  the  anlnun  are  healthy 
the  ani<»unt  (tf  light  tnmsmittoH  through  them  is  about  equal;  whereas 
wiien  one  i.s  thickened  it  interferes  witli  the  transmission  of  light,  hence 
I)m-  eres<-c*nt  of  light  is  dimmed  or  altogetlier  absent.     Likewise  when 

Fin.  I2& 


njHcMi's  tmn*illuiniiuitor  for  th«  ■iniultBntxntii  tlluminntion  nt  Imth  fronliJ  nnuM». 

Intlh  orbilul  plates  an*  healthy  (antral  disease  absent)  the  light  transmitted 
int<t  the  interior  of  the  eyeball  is  shown  in  Ifie  re<f  pupillary  reflex  in  each 
t-yr;  whereiLs  if  one  antrum  is  involveil  ihc  piipilliirv  reflex  is  absent 
upon  that  side  and  present  in  the  other.  The  sense  of  light  (eyes  elased) 
in  pre-Hcnt  on  tfie  liealtfiy  side  and  altsent  upon  the  diseasetl  side  in  niaxil- 
Inrr  UbcaMrs. 

TraiLHillumination  of  the  frontal  sinuses  is  an  uncertain  means  of 
diagiiu^Ls,  us  (he  anterior  wall  often  \iiries  so  iiiucli  in  thickness  rat  the 
two  side.^  in  the  same  iudivtdual.  The  ttoiMtccl  lumj>  should  Ih'  placed 
under  the  Hour  of  the  fnmtal  sinus  at  the  upper  ami  inner  angle  of  tln> 
orbit  and  tfie  two  sides  conipared.  Dr.  Dirkett  htLs  devised  u  double 
Unip  (Fig.  \'2ft),  so  that  Inith  sides  cim  Ik-  iltuminaled  at  once  to  facili- 
tate cunipnrison.  If  die  lamp  Is  not  plan-ij  well  under  the  supra-orbilnl 
rulgc  (he  nkin  trunsmils  the  light  and  may  thus  lead  to  a  false  deduction. 
Takrn  aji  a  whole,  iransilluminution  of  the  frontal  sinuses  is  n4)t  a 
rr'Liflble  pn»ee*lure. 


i^ 
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Skiagraphy. — Skiagraphy  of  the  accessor)-  sinuses  of  the  naie  should 
be  a  n>uliiie  practice  wlien  access  i.-s  hiul  (o  u  coin[)elcnt  ruiHoKraphcr. 
Prof,  (iiistav  Killian  firN*  pnicti.si'd  it  in  diseases  of  tlic  nasal  accessory 
sinuses.  Dr.  (\  G.  (\)ak]ey  has,  perhaps,  iised  it  more'  extensively  than 
anyone  else  in  this  field  of  work,  Ur.  J.  C.  Beck  and  the  author 
have  also  tna<le  skiagraphs  of  about  200  cases.  The  great  difficulty 
has  been  to  find  a  radiographer  wlin  understands  the  le<*hnic]ue  well 
enough  to  produce  clear  sklagraphic  ])lates.  Dr.  Caldwell  rt^cfutly 
published  his  technique,  tlie  essentials  of  which  an*  berewitli  given. 
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8<<hetnn  uliowinR  Ihr  pnitK-r  tLtiil  inipnf[>rr  unjilen  fur  nuikinK  &  nkiiwcrapli  ipI  Utu  rn>tit&l  and 
«thmoiilBl  fiiiuMa.  a,  iliv  propor  uiotc  for  pMMinc  the  x-T*.y»  tlimmli  the  hvwA;  b.  (he  improper 
anitlo,  am  \htr  rn>'>t  iiiuni  irniu  ihniugh  ft  Krmtt  iWI  iif  dtitrnf  biin«  <<f>  to  iT«nli  tlir  MJniM:  (r)  an  ft  X  10 
int'h  phntitorsphit  flate  uitiiinHt  whiHi  ihe  fwirhcKHl  shmiM  n'ct;  r.  t\\r  l»lilr  u|Hin  which  thr 
PKlittfit  \\**.  'fho  fnnihi^iKl  ftlioulil  tw  plariK]  upon  &  trianRulKr  bliK^k  with  nit  inHJiu.ti(>n  of 
Iwfiily-fivr  ilpsmtt,  hh  (hia  in  tiniro  oumforlKhln  tu  the  pAlictit  and  rendeni  the  line  (a)  iwfpen- 
(lirutitr  In  (lie  tmbl«. 

To  get  a  plate  with  clearly  defined  outlines  of  the  sinuses,  and  with  a 
clear  flefinition  of  the  area  of  the  sinuses,  it  is  necessary  to  so  place  the 
a^-ray  liil»e  as  to  avoid  the  heavy  bone  of  the  floor  of  the  cranium,  iis  it 
would  Entfrfcrt'  with  the  passaj^  of  the  rays  through  tlic  head.  The 
.T-ray  tube  shouKi  ljt*  applied,  therefore,  to  tlie  back  of  tlie  liead  at  a  point 
above  the  iH'<'i]Hit  uiLr]  Iloor  t>f  the  cmniuin,  as  shown  by  the  line  a  in 
Pig.  VliS.     If  the  tulH!  is  applied  at  h,  tlie  rays  would  have  to  traverse 
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Dinmph  Ihe  dense  bone  of  the  oc-cipiU  and  (he  long  axis  of  the  plate  of 
l»onr  tnttnlnff  ihe  floor  of  tlir  cmiiinni  Ik-Cupp  it  rcjichcf]  the  frtjnlal  and 
ethmoidal  ^iinuscs,  tlierehv  intrrfcrinjj  wirh  the  fonnntioti  of  n  clear 
shadow  of  llie  den.se  bont-  forming  the  walls  of  the  sinuses  and  the  pro- 
duelion  of  a  elear  definition  of  the  area  of  tJic  sinus  cavities,  if,  how- 
ever, the  aivray  tube  is  applied  at  a,  midway  between  the  occiput  and 
Uie  vertex,  tlie  ray.s  have  an  mnnipedeil  counse  to  tlie  frontal  and  eth- 
moidal sinu.'*e-'»,  and  tlip  outlliif  and  area  of  tlie  sinuses  will  l»e  elt-ar  and 
wi'li  (nodulated.  'ITie  delineation  of  the  niaxillan*  sinuses  is  not  so 
clear,  as  Uw»  rays  nnist  jmss  llirouj^h  more  bone  tissue  to  rcacli  it.  A 
clear  skiagraph  of  this  sinus  is  not  so  essential,  however,  as  this  siiuis  is 
easily  ami  successfully  examined  by  transillumination  with  an  electric 
Ininp  in  the  mouth. 
The  advantages  derived  from  skiagraphy  of  the  accessory  sinuses  are: 
(it)  Viatpiostic. — If  a.siniLsis  healthy  Its  outline  on  the  plate  or  negative 
w  clear  ami  di.stinet  (light)  and  its  area  is  clear  and  chirk.  If  tlie  .sinus 
is  diseased  it^  outline  is  less  clear  and  <listiiu't  and  its  area  is  cloudy  or 
hazy  upon  the  negative  or  plate.  I'rints  from  the  plates  are  rarely 
sati^factori'  for  diagnostic  purposes. 

(b)  The  tlimensions  of  the  frontal  sinuses  is  clearly  defined,  thus 
afTonling  the  .surgeon  positive  information  as  to  the  extent  of  exposure 
nc<THsary  l)efore  he  liegin.s  an  external  operation.  A  skiagraph  through 
the  lattrral  dimensions  of  the  head  will  shuw  tlie  depth  of  the  fnnital  sinus, 
tiius  afTonling  the  surgeon  additional  data  as  to  the  probable  deformity 
lo  Im*  exj)ected  should  the  Killian  npenition  Iw  [Hrformerl.  'ITie  wider 
and  deejxTtiie  frontal  .Hiniis  diegn-ater  the  deformity  foll()wing  the  com- 
plete removal  of  the  anterior  bony  wall  of  the  sinus.  The  information 
gained  froui  the  (wo  vivwa  of  the  frontal  sinus  may  determine  the  operator 
li>  either  select  or  reject  a  given  metliod  of  operation.  If,  for  examjilc, 
the  skiagraph  shows  a  small,  shallow  frontal  sinus  tlie  Killian  operation 
Blight  be  <ho3eu  in  preference  to  other  methods,  as  it  is  a  tliorough 
and  satisfactory  metliod  of  oix-rating,  and  would  in  such  a  case  be  fol- 
lowipfi  by  little  or  no  extenial  (leformity.  If.  on  tlie  other  hand,  the  plates 
jboir  n  largf*  and  deep  frontal  sinus  the  surgeon  might  lie  inltuenced  to 

bttdopt  some  other  method  nf  operating  which  would  not  be  attended  by 
«ucb  marked  eoctenial  deformity. 

(c)  In  .some  instanees,  when  the  frontal  sinus  seems  to  be  involved, 
tbr  skiagraph  will  show  a  total  abst'nee  of  it,  infonnation  of  no  small 
consequence  lo  both  tlie  surgeon  and  the  jmtifnt. 

TIm  Intrui&s&l  Objective  Symptonu. —  (a)  Tlie  contour  of  the  outer 
nasal  wall  sfmietimes  atfonls  information  as  to  the  condition  of  die 
ainusFS.  In  closeil  empyema  of  the  antrum  the  inner  wall  of  tlie  antrum 
nu»y  U-  pushed  toward  the  septum.  Likewise  in  empyema  of  the  bulla 
rthinoidalis  its  iiKHJian  wall  may  1)C  distended  so  lis  to  close  the  hiatus 
vinilurmris,  or  even  impinge  against  tlie  external  surface  of  tlie  middle 
turiiinal. 

ih)  'I'he  texture  of  the  mucous  membrane  of  the  nose, especially  that 
|mrtion  of  it  t-overing  (he  midille  turbinated  body,  is  sometimes  indicative 
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nf  sitms  <li.spii.se;  ihut  is,  when  ihr  imiro.sa  of  the  anterior  end  of  the 
midtJlL'  tiirhinal  is  lM>gjjy  and  vi-lvefy  in  textim^  it  usiintly  signifies  the 
existeni-e  of  an  eltiinoiilul  sinus  intiainmatitin. 

(c)  Pt)I\7>i  are  often  a.ssocialod  witli  sinus  iHsea-se,  and  nn\  I  iM'lieve, 
usually  Si'cundaiy  tu  the  sinus  iiiBaninKilinii. 

{d)  l*iis  within  the  nasal  t'lminl)erM  is  usually  sl^nJhcant  of  siuus 
empycnia.  Tht*  nasal  nuicusa  is  rarely  the  ftx-al  wtilre  of  suppurative 
InnainiriatiiHi.  wlieivas  tlie  sinuses  are  t'linunonly  tJie  focal  (vnliv  of  sueh 
an  inHaminatiort.  The  presence  of  pus  in  t!ie  nasal  ctiaiiilttrs  sliould. 
therefon*,  excite  suspicion  of  the  existence  of  a  sinus  iiiflanunation. 
To  <teteriniiic  which  of  the  sinuses  is  Lnvolve<l,  see  Diagnosis. 

(ii  a  ^'neral  way  it  may  Vx^  stated  tliat  pus  in  the  niiddle  meatus  sipii- 
Hes  nn  involvement  of  tlie  frontal,  anterior  ethmoidal,  or  the  maxillnri' 
sinus,  as  these  cells  dntin  into  the  middle  mealus.  If  pus  is  .s(.'en  in  the 
olfactoPi-  fissure  (between  the  septum  and  middle  turbinal)  the  posterior 
etlimoidal  or  the  sphenoidal  (*ells  are  invulveil,  as  these  cells  drain  into 
the  superior  meatus  (;ihove  die  middle  turlnnal). 

The  Subjective  Symptoms.— The  suhjective  symptoms  of  .sinus  inlhun- 
matjon  have  refeiTiice  to  the  sensations  of  pain  and  of  pn's.sun\  the  ec|iii- 
lihrium  of  tlic  mind,  and  the  impainnent  of  the  special  senses, 

(a)  Pain  referable  to  the  rcgicjn  of  the  sinus  involvc<i  may  or  may 
not  l>c  present.  In  active  antra)  or  frontal  iuHammation  piin  is  often 
distinctly  referred  to  the  region  invidved.  In  the  ca.s<^  of  the  dee|RT 
sinuses,  as  the  ethrnoi<lal  and  sphenoidal,  the  pain  Is  vuguely  deep  si.-ated 
in  tin?  head  or  ri'ferred  to  t!te  jxrHphery  of  the  liead  without  reference  to 
the  UK'ation  of  the  sums.  For  example,  sphenoidid  inflanunation  may 
give  rise  to  pain  in  tlie  oc^'ipital  or  the  frontal  n'giim.  As  a  inulter  of 
fact,  inflammation  in  any  or  all  of  the  sinuses  usually  cfluses  pain  in  the 
frontal  ir-gion.  'Iliese  pains  are  almost  universality  ealleil  hemlaches  by 
the  patient. 

ib)  Headache  is,  therefore,  one  of  the  commonest  and  mast  significant 
signs  of  sinuids.  Headache  has  multitudinous  causes,  and  i^  n<kt,  du-re- 
foK>,  pathogiu)nioiuc  of  JnHauimaturt'  or  other  diseased  conditions  of  the 
sinuses.  Heathiche  may  signify  eyestrain,  but  in  tliis  ease  it  is  usually 
biUlend,  whcre:us  in  sinus  dt.soiuse  it  is  more  often  unilatend,  or.  if  not 
unilatenti,  nuire  proucjunce<l  on  one  side,  or  it  iiegins  as  a  unilateral 
headache  and  extends  to  the  other  side.  The  headache  of  sinus  origin 
is  incivased  upon  si4H)ping  forwani  and  up4>n  a  su4hlen  jar  nf  the  body. 
It  may  piTsist  upon  closing  the  eyes  upon  retiring,  or  in  a  <larkeue<l 
rm>m ;  whertas,  if  it  is  of  ocular  origin  it  disap|X'ars  under  such  comlitions. 

The  hea<lachc  of  (K'uliir  origin  is  greatly  increased  upon  prolonged 
reading  an<l  upon  attendance  at  die  theatre.  The  headache  caused  by 
atlendanct!  at  the  Iheatri'  is  .so  characteristic  of  ix-ular  disturbance  that 
it  maybe  tenned  "theatre  pain."  The  theatre  pain  is  lutt  characteristic 
of  sinus  disease. 

Ttie  pains  anil  headache  due  to  di.seiLse  of  (he  fmntid  sinus  may  assume 
the  form  of  sharp,  shooting  pains  through  the  eyes  and  in  the  orbital 
ix*gion,  or  they  nuiy  be  dnil  nnd  heavy,  and  nearly  constnnt;  or  tliey 
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niav  <-()ii8ist  of  a  full  feeling  in  tlie  fort'ht'aii,  nggravnted  by  leaning 
fom-ard ,  wliioh  in  females  is  esi>eeially  well  marked  during  each  menstrual 
jiemMl  {II.  M.  FUli).  Pres-sure  under  tlie  floor  of  tin-  sinus  at  Uie  inner 
angle  of  the  or!>it  (Fig.  11?^)  usually  elicits  ym'm  in  tlie.se  cases. 

[e)  TniHfrneff.t  upon  /'rfj?*Hrc.— 'i'endeniess  and  pain  upon  finger 
prrsstiro  may  be  present  in  di.s*!ase  of  those  sinuses  contiguous  to  tlie 
surface  of  the  face,  viz.,  the  frontiil,  anterior  ethmoidal,  and  the  maxil- 
bry  sinuses. 

For  tl>e  examination  of  the  frontal  sinus,  pressure  shuuld  tic  made 
ov»>r  the  anterior  wall  above  the  supra-orl>ital  ridge,  and  uncier  (he  Hoor 
of  the  sinus  near  tlie  inner  juigle  of  tlu*  orbit. 

In  the  examination  of  llie  anterior  ethmoidal  cells,  pivssure  should  l>e 
made  at  the  inner  angle  of  the  orbit  against  Uie  orbital  plate  of  Uie 
ethmoid. 

In  the  examination  of  the  antnim  of  Ilighmore  pressure  should  1^ 
nuule  over  the  nininc  fossa  of  the  superior  muxillu. 

{d)  Di-fturhaiire.r  of  Kf}uilihrium.^^ii'u\i]\ni*s.:i  and  vertigo  or  a  nioTuen- 
Uir%'  .«*enw  of  bhirrLsi  or  darkened  visitin  sirid  iuiininent  Fainting  are 
frequently  present  in  disease  of  the  sinuses.  All  tliese  sympton^s  may 
be  *ggravate<l  or  proituce(J  by  stooping  for^vanl.  The  patient  should 
be  papffully  questioned  fn  regard  lo  these  symptoms,  as  otherwise  they 
may  lie  overlooked.  When  llies**  and  tlie  other  sigii.s  of  sinus  disea.sc 
are  prcjient  Uie  diagnosis  is  fairly  well  e-siablisheil. 

(r)  Disturhancfs  of  the  Spt-ciai  Semtes. — The  olfactorj',  visual,  and 
sudilor,'  senses  are  fp('(|uenlly  distiirln'tl  or  altogether  lost  in  sinuids. 

'Hie  olfactory  s<'nsc  may  U'  p-rverted  tpJirosmia),  the  patient  npjinr- 
eorly  perceiving  odors  that  are  not  in  evideiK-e  to  normal  noses.  A 
mitrv  ciminuHi  symptom  is  the  lass  of  olfaction  (anosmia).  This  is 
accounted  for  by  the  blocking  of  the  olfactory  fissure  by  the  swollen 
(tvtues  in  tlie  region  of  the  middle  turbimil,  ajal  by  the  pirsenee  of  polyp! 
Nn<l  a  deviation  of  the  septum  in  this  Pcgicm.  Tlie  ventilation  <tf  the 
fU|>rrior  meatus  of  the  nase  Is  thereby  prevmteiJ,  hence  the  loss  of  tlie 
sense  of  smell.  In  some  cjwes  the  loss  of  the  sense  of  smell  may  Ik*  due 
to  the  degeneration  of  the  tenninal  fjlanients  of  the  olfactorv'  nen'o, 
although  in  most  ciuses  coming  nndcr  my  observation  the  .sense  of  smell 
U  n-gaine*!  after  o[)ening  the  olfaelor,'  fissure  either. by  reducing  tlie 
*>uolliii  membrane  or  resorting  to  some  surgical  procedun-s,  as  llie 
rrrnavul  of  |Kilypi  or  a  portion  of  the  middle  tiirbinal. 

'Hie  iKtdiir  fnuclion  may  be  di.sturljeil  or  altogether  lost  in  the  course 
itl"  .%inu9  disi-ase.  'ITie  disturliance  may  Ih'  due  to  either  arterial  or 
Trnou.H  ccHigestion,  and  to  toxins,  or  to  thrombosis  of  the  veins  intercom- 
municnting  between  the  sinuses  and  the  eye.  The  morbid  prcK-ess  in 
tlw  eye  may  take  the  form  of  a  papillitis,  nenroretinitis,  retrobulbar  dis- 
ra-^,  keratitis,  emirs  of  pcfmeiion  or  i>f  HccoiimnMlntion,  photopholiia, 
epiphora  choroiditis,  iridocyclitis,  marginal  Mepliaritis.  conjunctiva]  in- 
jertii^>n.  or  reslricte»l  field  or  Ios.m  of  vision. 

The  Relation  of  the  Eye  to  Siniu  Diseases.— llie  intimate  n-lation 
between  tiie  veins  uf  tlie  nose  and  aoeessun'  .sinuses  and  of  the  eve 
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(Kig.  127),  as  pnintpcl  out  by  Ur.  H.  M.  Fish  and  otliors,  .sliuws  how  rca- 
aoiia)>)e  is  the  assumption  that  iiiuiiy  of  Uie  ocular  lesions  heretofore 
attributed  to  aiito-intoxieation  from  llie  mtestines,  gonorrhea,  syphihs, 
and  rlieumatism.  may  in  many  instanfes  lie  <hie  (o  an  exlension  nf  the 
(iisea.se  fn>m  the  sinuses  to  tiie  ocular  apparatus  via  the  veins  and 
lymphatics.  Dr.  Fish  says:  "Theoeiitar  symptoms  resulting  from  an 
affection  of  tlic  accesson,'  sinuses  of  the  nose  have  attracted  a  j^reat  deal 
of  attention  ihiriiig  the  past  few  years,  and  various  tiieorias  have  Ikh-u 
announced  to  explain  their  patJiogenesis.  According  lo  Ziem,  tliey 
arc  manifestations  of  a  passive  orbital  hyperemia  from  a  faulty  oxyjjena- 
tion  of  the  blood,  resulting  fnmi  a  hindered  uasal  respiration,  a  nasal 
stenosis  from  edema,  jKilypi,  purulent  secretions.  et<'.  As  tills  hy]»othesis 
fails  to  account  for  a  circulatory  disturbance  iirnile*!  to  the  ocular  region, 

a.s  well  as  the  instances  in  which  there 
i.s  no  hindered  nasal  respiration,  the 
nostril  presenting  a  practically  normal 
appearance,  as  it  does  in  souu*  cases, 
the  writer  has  modified  the  above 
theory  and  considers  the  stasis  in 
tlie  peri-orbital  circulation  to  be  the 
result  of  a  va-sodilatation  restdting 
from  an  irriU»*ion  of  the  s\Tnpathe(ic 
by  the  secretion  pent  up  in  a  cluse<l 
sinus.  Thi.s  theon,'  is  based  on  (lur- 
witch's  demonstration,  that  tlic  vaso- 
supra-orbitalia,  frontalia,  etlmioid- 
alia,  and  ophthalmofacialia  carry 
the  greater  pttrtion  of  the  venous 
blood  from  the  nostril  and  its  sinuses 
into  the  ophthalmic  vein.  an«l  the 
fact,  as  showTi  by  Ziickrrkandl,  that 
the  upper  walls  of  the  various  cavities 
situated  at  the  base  of  the  brain  are 
pierccfl  by  minute  openings,  tlirough 
which  the  lymph  and  bloodvessels  pass,  lims  affonliiig  a  direct  communi- 
cati<m  Ivetween  the  cii*CMlation  in  these  cavities  and  to  the  convolutions 
of  the  brain.  An  intracnmial  circulatory  disturbance  results  in  cerebral 
symptoms^  a.s  vertigo  (one  of  the  early  and  most  constant  phenouHMia 
of  simiitis),  epileptoid  attacks,  or  unt'onscionsness  (I-ichtwitz,  Engle- 
maiiii,  Mayer,  and  the  writer),  or  it  may  prothice  meningitis  or  abscess 
of  thf  brain.  A  sta.sis  ap[x>aring  in  the  orbital  cirtMilation  may  auise  an 
edema  of  the  lids,  or  an  exudate  Ix-hind  the  globe  with  a  resultant 
protrusion,  or  it  may  show  it.sctf  in  any  of  the  eye  tissues.  If  it  apfiean^ 
in  the  cornea,  for  instance,  there  may  be  an  elevation  of  the  epitheliuu], 
abrasion,  infection,  and  corneal  abscess,  with  ]>erl"oration,  which  may 
necessitate  a  subscf)Uent  enucleation  of  the  eyeball.  ShcMild  a  severe 
intni-o(rular  involvement  take  plue*-,  and  later  the  fellow  eye  show  in6am- 
mator}'  symptoms,  resulting  from  a  .sinuitis  of  the  corresponding  side* 


Schema  ahovHiic  tbe  rranus  i^icuiKtinns 

■  tl  t)i«  cthmnidul  rrllx  wJUi  the  eyeball, 
a  n  I)  (I,  «iil«rji>r  iind  (MiHlerKir  el  tiiTKJiilal 
irelb;  b.  cycb*!!;  r.  tlir  Bujirriur  <j|ilitliii1niir 
vWn;  if,  thip  po^teriot  cttimoiditl  vein;  e,  Uie 
uit«riuc  eitunoldtt]  vdn. 
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tlip  c-oiiilition  Cdiild  welt  U*  iiiiiiUiiken  for  (me  of  syuipaUietic  oplitlmhnia. 
Such  an  instance  wilh  enucleation,  the  only  one  in  the  litcralnre,  has  )>een 
reported  by  Ziem." 

It  has  been  claimed  by  some  writers  that  partial  or  complete  blindness 
may  arise  as  the  result  of  pressure  on  the  optic  nerve  in  closed  empyema 
of  die  sphenoidal  siuiis.  It  is  quite  probable,  however,  that  most  cases 
of  blindness  occurring  in  the  course  of  sinuitis  are  clue  to  venous  stasis 
and  thrombosis  rather  than  to  direct  pressure  upon  the  optic  nerve. 
In  the  case  re|>orted  by  Dr.  Fisli,  in  which  tlic  eye  symptoms  were 
prominent,  (he  frontal  siiuis  was  involvcfl,  aUhough  eye  lesions  may 
arise  in  the  course  of  an  inflammation  in  any  of  the  sinuses. 

In  addition  to  tlie  foregoing  eye  lesions,  the  patient  may  complain 
of  pains  shooting  through  the  eyes,  and  other  signs  of  infiammation  of 
the  vi.siial  appanitus. 

'ITie  auditory  functions  may  be  more  or  less  disturbed  by  sums  disease. 
TTie  discliai^>  from  tlie  sinuses  into  die  epipliar)'nx  muy  cause  infection 
of  the  mucous  membrane  of  the  Eustachian  tube  and  middle  ear. 
Sinuitis  may  indirectly  be  the  cause  of  middle-ear  catarrh  or  of  sup- 
purative otitis  mo<lia  ond  mastoiditis.  In  juhiition  to  the  foregoing  ear 
complications,  there  is  another  symptom  1  do  not  happen  to  have  seen 
mentioned  in  tiie  literature,  namely,  a  momentary  roaring  accompanied 
by  a  fidness  in  the  ears  and  dulness  of  healing.  'J^bese  phenomena  are 
espet'ially  liable  to  occur  on  stooping  for\^'ard- 

The  Priitciphit  of  Treatrntnt. — Tlie  cure  of  sinus  inflamniHtioii  depends 
upon  two  pn)]>ositions,  namely,  {a)  the  establishment  of  free  draiimgc 
and  ventilatii>n,  and  ih)  the  removal  of  the  morbid  material. 

In  those  rasi'S  in  which  the  interference  with  drainage  and  ventilation  Is 
due  to  a  simple  hy[>eremia  of  the  mucous  menvhrane  the  local  Hpjilication 
of  cocaine,  antipyriuc.  or  adrenitlin  may  be  quite  sufficient  to  establish 
a  ciirr.  In  such  subjects  the  morbid  material  is  the  secretion,  hence 
drainage  removes  it.  On  tlie  other  hand,  In  thos(>  cases  in  which  there 
is  murkeil  obstruction  due  to  a  deviation  of  die  septum  or  lo  hi.'perplasia 
of  the  middle  turf>inal  it  is  often  necessary*  to  resort  to  surgical  measures 
in  onler  to  obtain  relief.  Furtliennore,  in  those  chm-s  in  which  tlie  sinus 
is  filled  with  granulation  tissue  and  the  bony  walls  are  nccnised  the 
rHUiblishmenl  of  drainage  even  by  surgical  incjtns  may  not  eHect  a  cure; 
the  morbid  material  (granulations  and  necrotic  bone)  must  also  lie  re- 
moved. 

The  Indlratitms. — An  appreciation  of  these  fiimlamental  principles 
mables  die  surgeon  to  decide  U[>on  the  rnetliod  of  tifatuient  in  each  case. 
In  the  following  discussion  of  the  treatment  the  fongoing  principles  will 
\if  constantly  n'ferred  to  with  a  view  of  enabling  Uie  student  and  prac- 
titioner to  elect  die  pn>per  mode  of  treatment  ui  the  cases  coming  under 
hi»  observation.  Before  entering  upon  a  detjiileil  description  of  tlic 
various  mo(i«'»of  tn-atment  a  general  discussion  of  tlie  van'ing  comhtions 
to  \w  UH't  will  be  given. 

Arule  eatnrriial  sinuitis  is  usually  an  extension  of  a  similar  inHiinmia- 
tion  of  the  nasal  mucosa  to  die  sinus,  in  the  course  of  a  cor\za  or  cold 
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ill  tlir  Iii'jul.  Tile  inu<*ous  im'tiilimnr  of  the  iiost-  uiwl  .sinii.st\s  is  iiyjM'ivmic 
iiiicl  ,sw4fllt'fi.  'I'he  tvll  (>[x'iiiiig.s  may  Ik*  rluscd  IVum  .swelling  <vf  tJie 
mut'oii.s  [iifiiibrane  around  them.  The  obvious  iiKJication  is  lo  relieve 
tlic  Aweliinc;  by  the  local  application  of  certain  drugs,  surgical  intervention 
being  rarely  justifiable. 

Ai'Utf  sup|>unitive  siiiuitis  Dccurring  in  the  course  of  coryza  is  charac- 
lerized  !»y  liy[XTeinia  and  swelling;  of  the  mucous  membrane  of  the  nase 
and  sinuses,  and  tlie  indications  are  to  reduce  the  swelling  by  local  medi- 
cinal applications,  as  in  the  acute  catarrhal  variety. 

diroiiic  catarrhal  .sinuitis  due  to  ]>ressurc  in  die  middle  turhinal 
region  tlcmamls  the  rcnitivaJ  of  tlie  ti.ssuc  causing  the  pressure.  If  the 
mucous  nieinhrane  is  chronieally  swollen,  temporarj'  relief  may  come 
from  the  application  of  antiphlogistic  drugs,  as  adrenalin.  If  the  secre- 
tiniiH  have  drictl  and  blocked  the  cell  openings,  probing  may  affonl 
temporary  relief.  In  most  cases  the  mi<ldle  turbinal  is  enlai-ge*!  fi-um 
liy|M'rpIasia  or  fniin  i*ystic  formation,  and  blocks  the  infumlibuluui. 
In  some  cas**s.  therefore,  it  is  necess;iry  to  either  straighten  the  septum 
or  remove  a  portion  of  the  middle  turbinal  in  order  to  give  j)ermanent 
relief  from  the  symploms.  The  bullii  ethnioidalis  nniy  also  l>|nck  the 
infundibulum  antj  j>revent  drainage  and  veutilatiori  of  the  sinuses  in 
Series  I. 

Chronic  suppurative  sinuitis,  with  obstructive  lesions,  demands  the 
removal  of  the  obstructive  lesions,  whether  they  He  of  septal,  turbinal, 
or  of  oliuT  origin.  As  there  is  simple  obstnictioii  and  no  morbid  maierial 
olJier  tium  pus,  the  renmval  of  tiie  obstructive  SesJous  |KTmits  of  drainage 
and  of  the  removal  of  the  morbid  material  (pus).  The  foregoing  state- 
ment does  not  apply,  ln»wever,  to  all  cas«\4.  a.s  the  drainage  of  pus  from 
the  cells  is  not  altogether  dej>endcnt  upon  free  cell  ojx'nings,  as  in  most 
of  the  cells  the  iJ|>cning  is  near  (heir  upper  liniil.  The  ciliated  ctihimnar 
epidieliuni  lining  the  cells,  though  limited  in  distribution,  carries  the 
sccrL'tions  up  to  the  cell  o|)enings,  where  it  is  flischarged  into  the  nasal 
cavity.  If,  therefore,  the  cilia*  are  destroyerl  Ity  the  inflammatory  prc»cess, 
the  removal  <)f  the  obstructive  Icsion.-i  d(K's  not  iici-es-sarily  eslid)lish  free 
dniinage.  In  .such  ca.ses  it  may  lie  nece.ssarj*  to  institute  operative 
j>roeednres  to  oj>cn  the  cells  at  their  most  dejK'n^lent  portion,  or  to  ex- 
eulcrate  them  in  dieir  entir(»ty  (ethmoidal).  In  some  ca.ses  die  mucous 
mctnbrane  and  the  cilinteil  epithelium  can  l>e  reston.*d  to  their  nonnal 
integrity  and  functional  activity  by  lavage,  or  by  negative  air  pressure,  as 
recommended  by  Hier. 

ClinHiie  suppurative  .sinuitis  without  obstructive  lesions  of  the  septum 
or  the  middle  LurbinaCed  bi.KJy  implies  a  degeneration  of  tlie  nuicous 
incrnhnuu'  with  a  loss  of  the  cohunnar  ciliated  epithelium  of  the  .sinu.se.s, 
at  least  in  certain  areas.  The  treatment  .should,  llierefore,  either  Ik* 
fliri'cli'd  toward  the  regeneration  of  the  unicons  membrane  by  negative 
pressure,  and  the  resnitant  hypen»mia  aiul  increased  nutrition,  or  by 
opening  the  iiAU  and  establishing  free  drainage  hv  some  r)(xTalive  pro- 
cedure. 

Chronic  suppurative  siiuntis  witli  gnuiulations,  polypi,  or  bone  necrosis 


amiKRAL  CONHinKRATtONS  IN  REFERESCE  TO  smUSER     |1)3 

t"*  cmly  uinenablc  to  surgiciil  treatiiHMit.  No  trpatnient  other  than  tliis 
will  <*stftV>lisb  drainage  and  ventilation  and  remove  the  morbid  niaterinl. 

Treatment. — The  prinoiples  of  treatment  having  been  given,  only 
thr  technique  of  the  treatment  will  be  deseribed  in  this  section. 

TnAtment  of  Acato  GAtarrhal  Sinultis. — Acute  cRtan*hal  stnuitis  usually 
involves  all  the  accessory  sinuses,  and  the  indications  call  for  die  reduc- 
tion of  the  swelling  of  the  nnieoits  mcmbraTie  f<*r  the  purpose*  of  of)ening 
the  ostei  of  the  sinuses.     Tlu?  following  technitjue  is  usually  successful: 

(a)  Apply  adrenalin,  1  to2l>fJ(l,  on  thin  pkulgi't-sof  cotton,  to  the  swollen 
middle  and  inferior  turbinals  to  reduce  the  swelling. 

(6)  Apply  a  4  per  cent,  solution  of  cocaine  to  reduce  the  swelling  and 
to  relieve  tlie  hypersensitiveness  of  the  mucous  membrane. 

(c)  Apply  a  10  ixr  cent,  sohidon  of  aiitipyrinr  over  the  same  area  to 
prolMig  the  ischemic  effccLs  of  the  adrenalin  and  cocaine. 

(d)  Csc  a  0-5  per  cent,  solution  of  meulhol  or  other  bland  aromatic 
oilv  solution  with  a  nebulizer  every  two  or  tliree  hours. 

Tlie  solutions  of  adrenalin,  cocaine,  and  antlpynne  shouhl  he  used  as 
often  as  the  nasal  chaml)ers  l)eoome  stuf^',  or  tiie  hea<iaclie  and  sense 
of  pppssupe  returns. 

In  addition  to  the  foregoing  Iwal  remedies  the  internal  administration 
of  the  usual  remedies  given  in  acute  con.'za  may  be  given,  but  they  arc 
only  of  value  in  the  early  stage.     (Sec  Treatment  of  Coryza.) 

Heal  applied  with  a  500  candle-power  lamp  (Fig.  19)  over  the  face 
sometimes  afTonJs  immediate  relief.  Tlie  lamp  shouUl  be  passed  back 
and  fortli  before  the  closed  ey^^^  at  a  distance  of  from  twelve  to  eighteen 
inches,  for  twenty  to  thirty  minutes.  The  good  effects  are  due  to  the  in- 
avftsetl  hy(K^remui  and  leukocytosis,  and  to  the  improvement  of  tlie  nulri- 
tioiwl  processes.  While  germicidal  pro|>erties  are  claimed  for  the  light  of 
this  lamp,  the  effects  may  be  explained  by  the  increased  leukocytosis  and 
nutrition  of  the  tissues.  I  have  treated  old  chronic  cases  with  the  light 
in  which  the  pundentdi-scharge  and  pain  disappeared,  but  returned  after 
a  few  weeks.  Whether  jx^rsistent  use  of  the  light  will  cure  these  cases 
I  am  not  pre[)arHl  to  state. 

Treatment  of  Chronic  Oatarrhal  Sinuitis. — ^This  is  more  diflii'ult  to  suc- 
cessfully tn-at  on  account  of  its  chronicity,  which  of  iUelf  may  imply  tliat 
aiiatiunical  Imrriers  c\istc<l  fhiring  the  acute  stage  to  prevent  resolution. 
These  Iwrricrs,  if  present,  must  be  overcome  before  a  cure  can  be 
permanently  established.  'Hie  anatomical  harriers  to  resolution  may 
fimsUl  of  hi.iiertrophic  or  hyperplastic  changes  in  the  mucous  membrane 
of  the  n«ise.  especially  in  the  region  of  the  cell  (>|H']iftigs  and  the  tilfartory 
fissurr,  or  they  may  l>e  due  to  cystic  formations  in  the  middle  turbiuul 
ur  In  deviadoDs  of  the  upfter  portion  of  the  nasal  septum. 

Tlie  swelling  of  the  naucosa  may  ho  somewhat  rcdutt^l  by  the  local 
ipplications  of  a<ln'naltn,  cocaine,  and  antipyrine.  In  addition  to  tliis, 
the  li\iirrln>phic  or  hy|)erplastic  rhinitis  shouhl  be  treated  after  the 
nuuuier  descrilx;d  under  tlie.se  di.seases. 

If  (}»rse  n)eu.sun>s  fail,  more  rarlical  surgical  pnxrdures,  such  as  are 
lued  in  obstinate  cases  of  suppurative  sinuitis,  may  become  ncccssaiy. 
13 
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Pn>l>injj  the  fnintona-sal  canal  ■wjmetimes  affords  relief,  altlioiigli  the 
removal  of  the  anterior  end  of  the  middle  hirhinal  and  the  curellemeiit 
of  the  elhrnoidid  c-ells  may  Iw*  necessary. 

Treatment  of  Ohronic  Suppurative  Sinuitis. — In  tlie  siniptrr  form  of 
sinuitis,  tiiat  is,  wliere  tlieix'  are  no  granulations  and  carious  bone,  the 
lavage  of  the  affected  sinwa  with  antiseptic,  alkaline,  or  stimulating  solu- 
tions is  soinetinies  followed  hy  a  cure.  Tlie  lavage  of  the  frontal  sinus 
may  he  perfonned  through  the  frontonasal  canal,  except  in  tliose  cjLses 
in  which  it  Is  absolutely  closed  by  an  enlarged  bulla  or  by  an  enlargetl 
tniddle  turbinate<l  bo<ly. 

Lnvdfff  of  the  Frontal  Siriu.s. — An  understunding  of  eertiiin  anutnmicul 
[>eeuliaritie-s  of  the  region  of  the  infundibulnm  and  the  frontonasal 
canul  will  mHlerially  aiil  in  (he  laviige  of  the  sinuses.  The  hiatus  semi- 
lunaris, the  infnmtibuhim,  and  the  frontonasal  canal  ml\  be  clearly 
defined,  as  much  confusion  appears  in  tlie  literature  concerning  them. 
The  terms  are  often  used  as  synonymous,  wherea.s  they  are  distinct 
anatomioal  entities. 

The  hiatus  semilunaris  is  a  slit-like  erescen tic-shaped  opening  in  tlie 
outer  wall  of  the  nose.  It  is  the  opening  of  the  infundibulnm  into 
the  middle  meatus  of  the  nose.  Its  inner  lip  is  the  npj»er  margin  of  the 
uncinate  process  of  the  ethmoid  bone. 

'I'he  infundibulnm  is  a  deep,  narrow  groove  or  gutter  in  the  onter  wall 
of  the  niisc  (Fig.  1-9/).  the  inner  wall  of  which  is  the  uncinate  process. 
The  frontona.sal  canEi!  drains  into  the  infundibulnm  in  about  one-half 
Iff  (he  subjects,  whereas  in  tlie  n'mainder  it  drains  a  little  anterior  to 
it  ijii-ectiy  into  the  ini<!dle  meatus  (Turner). 

The  frontonasal  canal  is  n  clo-sed  tubular  ^lurt  extending  iipwanl  and 
forward  from  the  middle  meatus  or  (he  infutidibnhim,  ns  the  case  may  lx\ 
(n  the  frontal  sinus.  Jls  ojjening  into  the  Hoor  (jf  the  frontal  .sinus  is 
known  i\s  the  ostiimi  frontale. 

Having  defined  tlie  parts  conccmeil  in  probing  or  irrigating  the  frontal 
sinus,  certain  anatomical  peculiarities  which  influence  the  procedure 
will  Ik?  given  brief  notice. 

The  hiatus  s^'inilimaris  is  tlie  key  to  the  probing,  as  it  is  tlie  nitening 
into  the  infundibulnm.  which  must  be  entered  to  reach  the  fmntona.sal 
eanal  in  about  one-half  of  the  eases.  Tlie  bulla  ethmuidalis  is  situated 
just  above  the  hiatus,  anil  when  large  it  encnmches  upon  tlie  slit-like 
opening  and  partially  or  conijdetely  closes  it.  Occasionally  there  is  an 
atxr.ssori,-  ci^ll  in  the  uncinate  process,  which  ul.so  obstniets  the  hiatus. 
In  other  eases  the  middle  turbinal  closely  hugs  the  outer  wall  of  the 
nose  and  blocks  the  hiatus  (.Sliider).  When  either  of  these  anatomical 
peculiarities  is  present  the  introduction  of  the  probe  or  the  cannula  is 
rendered  (llfRcult  or  ini]>ossible.  If  the  frontona.sal  canal  oiK-ns  in  front 
of  the  infundibuhim  the  ])rolK'  or  cannula  may  lie  pa.ssed  into  it  even 
though  the  hiatus  is  closed. 

Another  <lithculty  sometimes  encotmtered  in  probing  is,  that  tlie  prolie 
may  enter  the  ostium  of  one  of  the  anterior  etliinoidal  (vlls  instead  of 
the  frontal  siinis.     Some  of  the  anterior  cells  may  open  into  tlie  infun- 
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ililiiilum  on  Its  ntitor  wall,  whilr  others  o|}on  into  the  fmnlonasal  runul. 
'ITie  Hntorior  cells  are  usually  located  external  to  the  infiinftilnilnm  and 
the  frontnnasiil  cnnal  ami  their  ostei  open  into  the  i?ifirmlil>(ihmi  ami 
froiiionasjil  canal,  thrnn^ih  the  outer  wall.  In  prohinp,  therefore,  the 
(loint  of  tiie  proln-  .slioiild  Ih*  kept  against  the  inner  ur  mesial  wall  of  the 
frontonasal  canal  in  onler  to  avoid  the  iJ.stci  on  its  outer  wall. 

Pr<)l>in^  is  generally  nion*  diHiiMilt  in  thos**  sufijecls  in  which  the 
frimlnnusid  canal  cn»]>lies  intti  the  infiindihuhira  tlian  when  il  empties 
directly  into  the  middle  meatus.  In  the  former  case  the  cann!  is  often 
tortuous  and  narrow,  while  in  the  latter  it  is  usually  straighter  and  of  larger 
calilwr. 

'Hie  midiHe  turhinal  is  sometimes  so  close  to  the  hiatus,  especially 
when  tlie  turi>inal  contains  un  accessor^'  cell,  Uiat  it  is  difhcult  to  enter 
it  wilJi  a  probe  or  c^atuiula.  In  this  event  tlie  removal  of  tlie  anterior 
Ihinl  of  the  turhinal  overcomes  the  difTieully. 

The  Trchuiifm'  nf  Proitiiitj  tlir  Frontal  Xnunt  Canal. — First  cocainize 
the  parts.  Then  introduce  a  fine  silver  prol>e  (Fig.  ll'S).  hent  at  its 
disud  end  to  an  angle  of  idHiut  I.'IS  degrees,  l)etwcen  the  anterior  lliirdi 
of  the  mi<Idle' turhinal  and  the  outer  wall  of  the  nose.     Keep  the  tip  of 
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the  pnilK"  against  the  o\iter  surface  of  the  turhinal  luid  pass  it  fonvard 
itnd  tipwaiii  through  the  hiatus  into  tlie  inrnndihiiluin,  where  it  rea«lily 
enters  the  frontonasjd  canal  even  to  the  osteuni  frontale  (Kig.  1*29). 
After  engaging  in  the  middle  meatus  it  should  l>e  passed  intu  the  iufun- 
dihnlnui  and  canal  for  ahout  6  to  8  cm.  to  reach  the  frontal  sinus. 

The  irrigation  of  the  frontal  sinus  is  u<-<'oTnplishcd  dirough  a  silver 
cannula,  which  Is  introduced  in  the  .siime  nmiuier  as  descrihcd  for 
the  introduction  of  the  prol»e.  The  .syringe  is  attached  to  the  cannula 
(Fig.  130)  and  tlie  sinus  gently  irrigated  with  warm  normal  salt  or  horie 
aei<l  solution. 

Laivitff'  uj  the  uphnuiidni  sltiu-s  is  possihic  when  the  inidiile  (urhinal, 
or  a  deflection  of  die  s<-ptuui.  does  not  jitx-venl  the  iutrtHluction  of  the 
5|>lietK>idal  cannula  into  its  oj)eiuug.  \Mien  such  an  obstruction  is  present 
it  may  U'lxirne  neeessjiry  to  first  remove  it  by  S4»tnf  surgical  pnx-edure 
lief(»re  tlie  irrigatimis  can  Ik-  jinictiseil.  Personally,  I  am  in  the  hahit  of 
using  A  <tilvrr  Kn.slnchian  catheter  in  place  of  a  sphenoidal  {'arinnia,  and 
find  tlie  curve  us«'d  for  tlu*  inlhition  f)f  the  ear  the  ctirreet  one  for  irriga- 
ticwi  of  the  sphenoidal  sinus.  Myles'  canrnda  (Fig.  \'M))  nmy  U-  U'lit  to 
reach  anv  .sinus,  and  is  .smaller  than  the  Hustaehian  catheter. 
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havatjc  of  the  MaxiHarij  Siuu,s. — ITiis  fan  rairiy  be  cfTectcil  tltixm^'-]] 
Lite  fell  t>|)eiiitig  on  iicrtMint  of  its  hidden  position  in  the  inrumlibiiliiin, 
und  on  iut>ount  of  the  forwan!  and  downwaril  direction  of  the  nntra) 
opening  from  the  infundibiUum  to  the  antniin.     The  opening  into  the 
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PruhiiiK  tlie  froulal  ■iiiUM.  Hic  iinlvHot  \\vM  >if  tlif'  iiiidill?  turbiiiste<l  body  is  retiwvrd  to 
dliuw  ihn  Himt(Hnir»J  lHniliiiiitk!>.  a  a.  ihe  |inib«  in  tlie  first  jHrniiion  btineBth  I  lie  midille  turbtfutl 
Kiitl  ("wilenor  lo  iIip  tmlln  i.-(litnirt<lnliH:  \>,  ttie  imilw  in  ilie  nrrond  |i(i«ili(iii  benralli  tli»  iiiiilHlf- 
lurhinal  «nU  in  rnml  of  the  bullu  ulhi]t>>j<lnU«;  re.  ihp  plobe  in  the  lliird  poHtiun  intrndueMl 
UirouRli  \\\f  ImticoiiMNHt  caniU  inia  tli«  frfiniul  mdim:  d.  tbe  iiattal  end  ol  Hie  frantotuuMl  nual; 
c,  llm  lip  of  'li**  un^innte  |>n>rt>Mt;  /,  l1i«  innt^r  wn.ll  of  Ol*  iiifiindihuluin;  v.  Uie  oxteutn  bulla  Hh- 
ini-ritUlU;  h.  tbc  tMieum  nia&i.Uiire:  *',  an  arreiMiiry  opeuinji  ititu  the  mnxiltarj'  uiiiu.  iDrawinc 
from  tt  BpcT'imi'n  Uimnrd  by  Dr.  \t%  rr&nk.l 

an  (mm  is  not  directly  through  die  lateral  wall  uf  the  nose,  hut  it  is  more 
hke  a  eanal  extending  obli*]iicly  downward  and  forwani  throngh  the 
thieknes.s  ol  the  wall.  Tlie  emial  or  ojM'niiig  is  fmrthermon'  soniewliat 
hidden  by  the  imeiform  proeess,  or  lip,  of  the  hiatus  semilunaris.  Some 
wrilei-s  have  elaiuicd  lliat  they  eould  irrigate  the  antniin  Utrough  its 
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HylM*  uniu  winaula. 


normal  oix-uing,  but  a  casual  study  of  the  aiiatomieal  p<;cu!iarities  of  the 
region  will  eoiiviuee  anyoue  Uxat  it  is  a  physical  impossibility,  except 
in  nire  instjinces.  In  a  eertain  nnml)er  of  ra.se.s  there  are  accessory 
openings  into  the  antnim  (Fig.  129 1),  which  when  present  may  be  utilized 
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for  irrigation  puipose5.  Tlien,  too,  the  lamina  incinhrariacca  of  the  naso- 
aiitnil  wa.ll  nuty  l)e  perfoniteil  with  the  tip  of  the  cannuliiand  irrigalicm 
pcrfnniied  tJirough  it.  In  view  of  the  foregoing  facLs  it  is  rarely  possil)le 
to  irrigate  the  antnnn  Llirougii  the  normal  ostenni,  hence  an  artifieial 
route  should  be  eliosen,  tlie  most  available  one  being  beneath  tlie  inferior 
turbinated  l>oily,  a  curved  trocar  and  cannula  being  used  for  the  purpose. 

The  technique  is  as  follows: 

(o)  Auestlielize  t!ie  mucous  membrane  of  the  inferior  meatus  witli 
a  5  per  cent,  solution  of  ctx-aine. 

(6)  Introdutx  tlie  trocar  and  cannula  tn-ncath  the  inferior  turbinnl 
posterior  to  tlie  anterior  antra)  wall,  and  direct  it  upwant  and  outward, 
n  little  uIkivc  the  flocjr  of  the  nose,  in  order  to  avoid  tlic  thick  wall  of  bone 
ut  this  point  (Fig.  123). 

(c)  After  penetrating  tlic  naso-antral  wall  remove  the  trocar,  leaving 
ojinnula  in  position. 

(d)  Attadi  tlie  rubber  hose  of  the  syringe  to  the  cannula  and  irrigate 
witli  normal  salt  or  other  solution  chosen  for  the  purpose. 

(f)  By  cocainizing  tlu?  aiva  daily  the  irrigations  may  Ik*  continued 
through  tlie  artificial  ojxniing  indefinitely. 

havoffc  of  the  Antrum  through  the  Alveolar  Vrocfas. — Tliis  may  be 
tlone  after  having  performed  the  Cooper  operation,  so  named  after  Sir 
A^tley  Cooper,  who  introduced  it  to  the  profe^ssion. 

'Hie  technique  is  a-s  follows:  (a)  Select  a  place  where  a  tooth  has 
been  extracted,  or  if  a  tootli  is  decayed  beyond  repair,  extract  it  for 
the  purpose,  and  tirill  a  canal  into  tlie  floor  of  tJie  sinus.  Tliis  is  Cooper's 
Operation. 

(6)  Through  tliis  opening  a  cannula  is  intrtxluced  and  tlie  antrum 
trrigatcd  with  normal  salt  or  any  solution  desire*!. 

(r)  The  canal  thus  nimlc  shoidd  he  kept  open  !>y  wearing  a  hard  or 
soft  rubl>er  or  gold  tube  made  for  the  purpose.  The  tube  should  be 
Aangetl  on  the  alveolar  end  to  prevent  it  slipping  upward  into  llie 
antrum 

{d)  A  plug  should  be  introduced  into  the  tube  to  prevent  food  entering 
the  antrum. 

lavage  tlirough  a  canal  external  to  tlie  teetli. 

(a)  Cocainize  the  gums. 

(6)  Drill  a  canal  tlirough  the  upper  and  extenial  part  of  the  alveolar 
process  at  a  point  between  the  first  and  second  bicuspids,  avoiding  the 
roota  of  the  teeth. 

(c)  Proceed  thereafter  as  in  tlic  Cooper  operation. 

Tills  procedure  is  generally  chosen  rather  than  the  Cooper  operation, 
as  the  teeth  are  usually  present,  and,  even  if  diseased,  are  amenable 
to  dental  treatment.     Neither  method  is  recommtndtrd. 

lAttsxge  of  the  Elkmaidal  Ceils. — Tlits  is  ofUm  impossible  except 
in  the  caae  of  the  anterior  cells  which  drain  uito  the  frontonasal  canal. 
Tlie  bulla  etiimoidalis,  one  of  the  anterior  cells,  does  not  drain  into 
the  frontonasal  canal,  but  drains  directly  into  the  middle  meatus,  and 
iu  fMliuin  is  situated  at  its  upper  median  wall. 
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The  (erhniqiie  for  tlio  lavun;^  of  the  anterior  ct'lls  oix-ning  into  the 
frontfuia.sal  cHiial  is  the  sunw  as  for  tlic  frontal  sinus;  indeed,  both  sets  of 
L-eils  arc  oficn  irrigated  at  the  same  time.  Their  ostei  are  bathed  witli 
the  irrigating  fluid  and  tlie  ac^cumidatet!  pus  in  the  canal  is  removed, 
tliiis  facilitatmg  the  tiraiiiage  of  the  celU. 
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Andrews*  Ijtimgc  of  the  Spkenaidal  .SiVimj. — A.  II.  .Vndrew.s  has 
devi.'ied  a  ciirve^i  ninnula  (Fig.  131),  whirh  <'un  Iv  introchirttl  into  the 
sphenoidal  sinus  without  the  prchminary  removal  of  the  niiddh"  turbin- 
ated IkkIv.  This  is  a  deeidetl  advantiig*.*,  as  it  renders  tlie  treatment 
()f  enipyt'iim  nf  these  sinuses  a  very  siuipU-  procedure.  Should  granu- 
lations be  abundant  it  may  la.'  necessary  to  first  remove  the  middle 
Hirbinal  and  then  the  anterior  wall  of  the  spheiioidel  sinus  and  eurettc 
its  anterior. 


IrriitnlJnn  n(  thv  sphenoiiJjil  idniu  wtth  Androire*  cufVMl  Monulft. 


The  s|)eeial  enr\e  nf  Andrews'  cannula  enai>Ie.s  (he  operator  to  insin- 
uate il  through  the  olfactory  fissure  into  the  spheno-ethmoid  fossji,  and 


GENEHAL  COXSIOERATJOXS  I.\  JiEFKREXCE  TO  SIXUSES     19fl 


i  l»v  rotating  it  l<»  ni^ii^*  llif  (i|>  in  the  ostium  sphenoidale  (Kig.  132). 
^Vl)ell  thus  inlnMlueed,  have  tlie  patient  lean  forwani  ami  opiMi  liis 
mouth,  tlifii  nlliieh  tlie  Ikmc  of  the  .svriii^e  to  tlie  caiirtula  and  iiri- 
^te  t)u*  sinii.s.  With  the  heail  inrlineid  I'onvanl  ami  tlie  niotttli  open 
the  flni<l  will  not  enter  the  Kiistaehisui  tuhe. 

Oenenl  Remarks  Concerning  Lavage  or  Irrigation  of  the  Sinuses. — 
lavage  uf  Llie  sinuM-'.-i  111  suppurative  iiitiauHuatioiis  i.^,  upon  ilic  whole, 
on  unsatisfactory  therapeutic  measure.  Formerly  it  was  in  vogue 
with  dentists  and  surgeons  for  the  treatntent  of  antral  enipyt^ma- 
Many  cases  were  treated  daily,  for  weeks  and  months,  and  some 
were  cured,  or  apparently  cured,  wliile  others  ctHithiuetJ  t"  suppurate 
uninterruptedly.  All  tlie  cases  were  treate<l  alike  except  as  to  the  suiution 
tjse<J  in  individual  cases. 

If  lavage  is  useful  at  all  it  is  in  the  simple  suppurative  cases  uneorn- 
plicaled  by  grauulations  and  necrosis.  The  removal  of  the  purulent 
tions  gives  the  ciliated  epithelium  a  chance  to  i-egenerate.  It  should 
also  lie  borne  in  mind  that  the  mucous  membrane  does  not  tolerate 
lavage  Indefinitely,  as  it  is  not  accustuuKil  to  tlie  presenc-e  of  a  large 
r|Uantity  f)f  aqueous  solution,  hence  irrljfation  is  a  doubtful  prfH-edure. 
Jf  «ft<'r  a  few  days  or  weeks'  trial  t}ie  ease  does  not  j^rcatly  improve 
tlie  irrigation  should  l>e  discontinued  and  some  other  method  of  treat- 
ment. proUihly  surgical  in  chunu-ter,  instituted. 

Trentrntnt  htj  Xrgnliiw  Air  J'rettaurc.^Vicr  has  demonstrated  the 
llierajx-ulic  value  of  this  methoti  of  treatment  in  inflammations.  Sonder- 
mann,  Brawley,  and  others  have  also  reported  favorably  upon  the  use 
of  negative  pressure  by  means  of  an  exhaust  pump,  'llie  ratiunaie  of 
this  rnetliod  of  treutmeut  consists  chiefly  in  the  increase<l  hy|>eremia  of 
the  mucous  membrane  lining  the  cells.  Tlie  local  nutrition  is  thereby 
improved,  Uie  cell  resistance  and  leukocytosis  increaseil,  and  the  infective 
process  checked.  Tliat  such  changes  do  take  place  in  some  ca.ses 
tlius  treated  is  probably  true.  It  is  not  claimed  that  all  cases  arc  amen- 
nblc  tn  this  treatment.  I^et  it  \te  well  tmdei*stoo<l,  therefore,  that  negative 
air  pressure  should  Im-  useil  only  as  a  tentative  measure,  and  if  a  cure  does 
not  follow  witliin  a  few  weeks  it  .should  l»e  abandoned  ami  .some  other 
tn-atmenl  substituted  for  it. 

Technique. — (a)  Tlie  apparatus  necessarj'  for  producing  negative 
ipressurT*  in  the  sinuses  consIsLs  of  either  a  liand  pump  or  other  device 
for  exhaustuig  die  air  in  the  nasal  chambers.  Brawley 's  apparatus  is 
fiperated  by  attaching  it  to  a  faucet  of  the  washba.sin,  the  negative 
pre^Hsure  l»elng  n>gulaled  by  the  amount  of  water  turned  on. 

ib)  In-^iert  the  nasal  tips  into  the  nostrils  and  bring  the  >oft  jmlute 
into  np|KLsith>n  with  the  pharyngeal  wall  by  swallowing.  AVith  practice 
the  patieut  scKm  k'ams  to  maintain  this  condition  for  .several  minutes. 

(c)  While  the  air  is  thiLs  exliausted  the  pus  is  drawTi  from  the  sinus 
into  the  rubber  tubing,  from  whence  it  Hows  into  the  re.s<Tvt>ir  bottle. 
In  tliLs  way  several  drams  or  (junces  of  pus  may  l)C  removed  in  the  course 
(if  n  hnlf-liour. 

{d)  Daily  .seances  should  Ih-  mnintaintHl  until  imprrncmcnt  ap|)cars, 
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or  until  the  surgeon  is  convinced  that  this  method  of  treatment  is  inade- 
quate for  the  case. 

Drs.  Dabney  and  Pynchon  have  devised  exhaust  apparatus  having 
the  appearance  of  a  spray  tube  (Fig.  18),  which  is  operated  with  a 
compressed-air  tank.    They  are  ingenious  and  practical  instruments. 

With  either  apparatus  the  patient  is  instructed  to  swallow,  thus  clos- 
ing off  the  pharynx  from  the  epiphaiynx  and  nose.  The  suction,  after 
a  little  practice  on  the  part  of  the  patient,  maintains  the  palate  muscles 
in  this  position  for  an  indefinite  period  of  time.  The  patient  during  this 
process  breathes  through  the  mouth. 


CHAPTER    XI, 

'mE  SIIRGKRY  OF  THK  ACCESSORY  SIXUSRS. 

THE  KEY  TO  SINUS  DISEASE,  OR  THE  "VICIOUS  CIRCLE"  OF 

THE  NOSE. 

In  tljp  rhapter  on  the  Ktlolog)'  of  the  Inflammntory  Disea.se.s  nf  the 
Nose  ami  Accessory  Sinuses  it  was  shown  that  tlie  chief  predisposing 
cause  of  sinus  inflaniniatioii  is  an  obstruction  in  the  region  of  the  middle 
turbinated  body  and  the  hiatus  semilunaris.  The  obstructive  lesion 
may  Iw  a  deflection  of  the  nasat  septum,  an  enlarged  or  cystic  middle 
(uri)inal,  an  enlarged  bulla  ethruoidulis,  or  celb  in  the  uncinate  process 
(the  median  wall  of  the  infiindibiilum).  (Fig-^.  1 SS  to  1 39.)  As  the  frontal, 
Ulterior  ethmoidal,  and  the  max^illary  sinuses  drain  into  the  infundibulum 
(exception.^  notetJ,  p.  167),  an  obstruction  in  this  region  may  occlude 
either  or  all  of  these  sinuses.  When  either  of  the[n  Is  the  seat  of  in- 
flammation it  is  always  advisable  to  make  a  careful  examination  of  this 
region.  The  area  to  be  thus  e.vamined  is  shown  in  Fig.  140  within  the 
circle.  Tliese  structures  may  l)e  designated  the  "key"  to  sinus  inflamma- 
tion, or  the  "vicious  circle"  of  the  nose.  Being  the  key  to  the  etiology 
of  sinus  infection,  it  is  also  the  key  tn  the  treatment  of  the  infection ;  that 
U,  if  the  olMstruclion  predisposing  the  sinuses  to  infection  is  located 
within  tlie  area  of  tlie  circle,  it  is  obvious  tliat  if  this  area  is  freed  from 
ol«struction  tljc  chief  etological  factor  will  have  Ijccn  removed,  and 
having  l^wn  removed,  the  infectious  process  tends  to  subside. 

'Hie  following  principle  may,  therefore,  be  given  as  a  working  basis 
iu  the  treatmetit  of  inflammatory  diseases  of  ttie  sinuses  conijK>sing 
Series  I.     (See  QiapttT  IX.) 

Remove  the  abstntct'ion  within  the  ''key**  or  vicious  circle,"  before 
aitrmptinif  viore  ratiicai  vieasurea. 

By  50  doing  the  drainage  of  the  sinuses  may  be  establisherl  and  n  cure 
It    This  principle  is  of  so  nearly  universal  application  that  it  forms 

good  working  basis,  and,  if  observed,  will  prove  of  inestimable  value, 
Pte  it  will  often  obvia(*r  the  necessity  of  n'sorting  to  the  more  radieal 
operations  in  tlie  treatment  of  these  sinuses.  Should  the  recommcnda- 
iions  given  above  fail  to  relieve  tlie  disease,  tlie  more  radical  operative 
iroeedures  may  be  performed  in  due  time. 

Various  writers  have  made  the  elinicul  oKservatioii  that  meningitis 

iDore  liable  to  follow  the  radical  external  operation  if  an  intranasal 
ojierelion  Is  ijerformeil  a  few  daj-s  prior  to  the  radical  o|ierati4Hi.  The 
following  dniuclion  is,  therefore,  obvious: 


i 


Ftc.  135. — Edvms  at  lh«  mucoiu  membmrM  of  the  middle  turUnii].  blocidnc  tlut  infundihiJam. 
a,  «tI(>inatoiu  middle  lurhituU;  b,  hxilln  ethmuididb;  c,  lUKitut*  proeoM*  or  ioaer  wall  uf  Ut» 
tnfundi^uluiit. 

Kin.  i:)8.— A  Utv"  cym  of  the  mldUtc  Lurbinftt«l  boilv,  occludinc  ilie  Infundibuliun.  a.  cyriia 
niiiMIr  iiirliirial;  h.  tlt«  inner  w&ll  iif  ili«  bulln  rtliminilalH:  c,  tlir  uitrirnile  provm  <tr  iutior  wsU 
(i[  (liB  iiduiHllbuIum  or  gmivr. 


L>N  c4  th«  iuifiti«le  prwtm  (6)  tAockiat  llie  inrundibulum;  a,  bulla  «tbniaidali»:  f,  middle 

turt)iiiated  IxMly, 
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Never  do  a  prelim  iiiary  iniranasal  operation  a  few  days  before  a  radical 
vinus  operation. 

Several  days  or  a  few  weeks  should  eUpse  l>elween  a  preUminary 
ititraniisnl  operation  and  a  radical  sinus  operation,  to  allow  a  wall  of 
protecting  granulation  tissue  to  be  fonned.  Aii  additional  reason  for 
delaying  the  radical  operation  is,  to  allow  sufHcient  time  to  elapse  to 
detennlne  whetlier  tlie  tntninasal  operation  is  adequate  to  cure  the  dis- 
ease.    1  have  seen  serious  ease-s  get  well  most  unexpeeteilly  uruler  such 


Fro.  140 
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The  "v)ri'M]»  Hrrlp"  n(  Ow  mtw,  tb»  arM  of  wlunh  in  nfton  t«fl|>uiHibla  f<ir  iiifM-Uan  and  innAni- 
mutioii  o(  the  SttMtlal  anterior  ethinoiiLal  and  tho  m&xiltary  ()iniii>.  b,  th«  sptivuc-^tmioiiljil 
f(BMi;  t,  thti  iiMp«iii>r  lurt>inal«d  body;  d,  posterior  ottunoidal  C«lb;  /,  aoterior  rlhmniilaJ  cdll 
(Iminins  into  tUe  froiitunnml  <ttnnl:  0,  frfnilal  sinus;  h,  the  oMiiiiin  nf  tti«  l>ii1Ia  ptlimtiitlilw;  ] 
i,  hifttus  M-Tniluiiarin'.  k.  tlic  un'-iuntv  |)njc«(M  ui  oufcr  wnU  of  the  infunili  till  turn  or  KU(t4T  on  tUe 
tiuier  M-nll  ■>(  i)te  ni>*us  into  whitiS  lh«  froni*!,  snrejior  ethmuidul,  Knd  moxillnry  iiiiiuj««  luiully 
drnin.  T\ve  tiich  HkIiI  IwKiw  luid  Anterior  to  }  and  k  indicates  the  inferiur  lioundary  vt  Uie  uifun- 
dibulum  or  KUlter  ititu  whk-l)  tlic  sinuaed  clnuD.  Tli«  toiddl*  turbinatMl  body  i»  removed  to  exhibJI 
llif  AiiAliiiiiii'ftl  dotttila  beneath  it. 

treatment.  I  wish  to  state  most  emphatically,  however,  that,  having 
found  the  simple  intranasal  operation  ineffective,  the  surgeon  should 
unhesitatingly  perform  a  more  radical  operation.  My  plea  is  for 
rationalism  rather  than  ngainst  radicalism.  I  do  not  plead  for  so-called 
"ronservatiim,"  a  term  wlm-h  has  been  used  to  justify  timidity  anil 
surgical  inetfieicney.  The  true  conservative  is  a  nitionalist  who  dares 
to  refrain  from  radical  procedures,  and  yet  who  dares  to  undertake  them 
when  indicated. 


THE  SURGERY  OF  THE  FRONTAL  SINUS. 

The  surgical   treatment  of  frontal  sinuitis  may  be  divided  into  (a) 
intranasal,  and  (fr)  extranasal  operations. 


IB  SUftOEf 
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The  intraiiasul  operations  consist  in  the  removal  of  obstructions  within 
the  "key,"  or  "vicious  circle,"  and  in  the  more  extensive  operation  of 
Halle. 

Intranasal  Operations  for  Frontal,  Anterior,  Ethmoidal,  and 
Maxillary  Sinuitis.  -Operations  within  the  "Vicious  Circle."— 
(o)  Local  cocaine  anesthesia  should  generally  be  depcmied  uj>on,  though 
general  anesthesia  is  preferable  in  certain  cases. 

(fr)  Remove  the  middle  turbinated  botiy  or  such  part  of  it  as  obstructs 
the  area  witliiii  the  circle  .shown  in  Fig.  140.  Kvcn  though  the  middle 
tiirl>inal  does  not  actually  obstruct  the  hiatus  and  infundibuhim,  it 
may  be  necessary  to  remove  a  portion  of  it  to  expose  the  field  to  surgical 
intervention.     Physiologically  there  is  little  objection  to  the  remo^Til  of 
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Flu  141. — f^litiwing  ■  InrRv  bulls  eihinnfdaUa  (nt  vntri^ohtag  iiixhi  tli^  hiniua  armitiiriurtu;  (&) 
llw  liUlH*  Minituiiiuifi.      '\^^9  iniiMI«>  tuthiDiil  hii«  liwpn  n>tiiov««].     <Dr.  W.  A.   Matit^r'a  i>|>«ctiiivti . ) 

flu.  I4'i. — Tliw  ftntarinr  cell  lit  llie  fronlitl  mnua;  llm  ix»>l*rior  ttrw  t*  'itie  of  th«i  uiUricir  elli- 
laoHtal  twIU  vxl4>tt4iiiia  half-wsy  kcri»M  the  orbiiAl  cavity,  and  in  ina^rcMilile  lo  opf-ratton  fx<>(-tit 
ky  bral  i^uiTtt**  UifouxN  the  damlI  Hiunb«n.  Hie  auilior  re<-«i>1ly  iit>erat«d  thne  miclt  i-ium. 
<Dir   W.  A.  Fldivi'*  Miwriiiipn.) 


thU  iitructun*.  The  olfactory  nerve  is  not  distributed  to  its  mucous 
mrnibrane,  aiitl  the  swell  bodies  are  rudiinentarj*.  The  metluKl  of 
rtiiioval  shouUl  lie  selected  with  reference  to  the  iinHtoTnicnl  confoniia- 
licm  present  and  tlie  individual  preference  of  the  surgeon.  The  author's 
Mirlunal  knife  (Kig.  172)  is  usually  well  adapttil  to  the  purpose.  {Tlie 
viirious  MietliiMLs  of  |)erforming  turbinectoni)'  and  turbiiiotomy  arc 
de»rribcil  (m  pages  152  to  I.55  and  231  and  232.) 

(c)  Fleniove  all  of  the  anterior  ethuioiilal  cells  that  can  be  reached 
with  the  curette,  tjriinwald  foreeps,  or  oilier  iii.strumenLs.  Owing  to 
llie  wide  variation  in  the  distribution  of  the  anteri<>r  ethmoidal  cells, 
the  arva  of  curettement  varies  in  each  case.  In  some  subjects  all  the 
cells  are  not  accessible  to  the  curette.  Occasionally  one  of  the  cells 
rxt«mb  over  the  orbital  roof  i>ostcrior  to  the  frontal  sinus,  as  shown 
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in  Fi^.  142.  In  oilier  oases  a  trll  fiH'nmclK'.s  iijxhi  llie  floor  of  llic 
rrtmtal  ^iiniisanil  forms  the  so-calleil  bulla  frontalis,  as  shown  in  Fig.  XA'-i. 
The  tleusc  bone  of  the  froTitonasal  spine  of  the  superior  maxillani"  hone 
often  shielils  kimiw  of  the  most  anterior  of  tlie  eells  lfr<mi  the  ciirette. 
Fur  these  n-tLsons  the  total  exenteration  of  the  anterior  etImKiitltil  wUs 
with  the  eurette  is  not  always  possible  l)V  the  intranasal  route.  As  a 
eonse(|iirnec  the  frontonasal  canal  and  (lie  infuiiiIilmUiin  eannot  alwa}*s 
Ik*  eleareil  of  obstrnetive  lesions.  Dnunage  of  the  frontal  sinus  is  not, 
therefore,  always  possible  by  this  metlioil  of  o|>eiatin^. 

Should  the  subsequent  eourse  of  the  frontal  simiitis  prow  the  inade- 
quacy of  the  operation,  either  the  Halle  or  one  of  the  external  nj)erations 
is  reeoinmemled.  After  an  exjH'rienee  in  mi>re  than  two  hundred  eases 
operaleil  cui  tlie  "vicious  eirele"  of  the  nose,  I  uni  eonvinced  Uml  but 
few  eaaes'of  frontal  ami  ethmoiflal  simiitis  require  more  radial  surgical 
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91iiiw-iuj[  itw  nwnl  ^iiiiL-«f  "f  tlif  riali*  "i'te  "f  tlip  hrtitl  Ttii-  iinnir-untral  w«ll.  Inr^ritir  turlij- 
mil  aiii'l  Mir  midtlln  iTirKioal  i>n>  rrtnuvrd.  One  h\  llir  iiTilenor  rtluuiiiilnl  rell«  (n)  iiriiiF4.-ia  jnlu 
tho  liHir  iif  ili«  rioritnl  -linus  ntitl  fiitntiH  rlitt  Hi-iiUb^l  tiulln  fn>iitAiii>.      (Authi>r'ii  ii|>ednieii. > 


iiiterfereiKv.  In  only  .'i  jxt  cvnt.  of  the  eases  was  it  necessary  to  per- 
form an  external  o|H'ration.  As  the  infiindibiilimi  is  the  outlet  of  tlie 
drainage  system  of  the  siimses  comprised  in  Series  I,  and  as  the 
anatomieal  defcjrniities  of  the  sepltini,  middle  turbinal.  and  bulla  eth- 
moididis  often  obstruct  the  drainag*'  and  ventilation  of  the  ijifuiidibuhnu, 
it  is  a  rational  eonebisioiii  that,  if  the  obstructive  unatoniical  lesion  is 
retiunt^],  drainage  will  Ih^  n^ston'tl  and  tlie  infectLon  and  iuflainmatiuii 
curctl. 

Henmrrhtige  is  the  most  troublesome  complication  at1en<ling  this 
operation.  The  parts  are  chiefly  snppliiNl  by  the  anterior  anil  [Histerior 
ethmoidal  and  a  branch  of  the  siihenofmhitine  arterj'  (Fig.  3).  '^ITiey 
are  of  considemble  size  an<i  may  blec<l  freely,  though  in  my  experience 
they  rjirely  do  so.  The  hemorrhage,  tli<iugh  not  pntfuse,  usually  con- 
tinues for  about  twenty-four  hours.     A   firm    tampon  of  gauze  in  the 
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upjitT  [wrtioii  of  the  nasal  cavity  readily  checks  it.  FortLtnately  it  is  rarely 
iicccsHur)'  to  introduce  a  tain{xin  for  this  purpase.  Tlie  pn^sence  of  the 
(Hiii|M>n  iiiiiy  ])rove  iis  .seri<ms  as  tlic  o[M'nilion,  as  it  may  fracture  tlie 
orl>ital  plate  and  expose  the  orhitid  eontenL*?  to  infection.  A  tiimjwn 
slioidii  not,  therefore,  I>c  introdueoti  except  in  case  of  severe  hemorrhn^. 
Drainage  \s  of  more  importance  than  the  control  of  a  slight  liemorrhage. 
Place  the  |>atienl  In  A  hospital  if  possible,  as  the  hemorrhage  «"an  be  kept 
under  better  control  than  it  can  If  the  pftticiit  is  at  home. 

After-treatment. — Instruct  the  patient  to  intiiKluce  a  pledget  of  cotton 
in  iJie  vestibule  of  tlie  nose  and  to  remove  and  renew  it  as  often  as  it 
l»ec»>ine.s  soitp<]  with  blot^l  an*!  secretions.  'Hii.s  juT>tccts  the  denuded  sur- 
faces from  beiug  irritated  by  the  inspiratory  (•urrctrt  tif  air  and  prevents 
tlu*  bIrNxl  trickling  over  the  up[>er  lip.  A  du.'^ting  jMiwder  of  blstnuth* 
iodine  should  he  insiifHatcd  once  or  Iwiee  daily.  Healing  usually 
orcurs  in  alwiit  fourteen  days,  and  if  the  exenteration  is  complete 
the  space  in  the  ethmoid  region  should  be  free  and  roomy.  For  a  few 
ihkss  after  the  operation  small  pledgets  of  cotton,  .saturated  with  a  10  |>er 
cent,  glycerin  solution  of  ichthyol,  should  \x  introduced  ever)"  four 
Itour^  into  the  attic  of  the  nase  to  promote  asniasLs  and  asep.si<i  of  the 
surgical  Beltl. 

HALLE'S  FRONTAL  SINUS  OPERATION. 


Max  Halle,  of  IJerlin,  enters  the  frontal  sinus  by  the  intranjtsal  route 
by  nicans  of  burrs  and  a  protector  to  the  internal  plate  of  tlie  frontal 
Imiih'-  The  chief  source  of  ihuigeratteuduig  this  oj)eration  is  (he  injury  of 
the  iutfnial  plate  of  the  frontal  boue.  thereby  openmg  an  avenue  of 
infection  to  the  mcningc's  and  brain.  The  grooved  y)n)tector  is  intended 
to  prevent  tlie  uijury  of  tliis  j*lale,  and  it  shouki  iilways  be  used. 

Tlie  Huatoinicid  barrier  lo  the  removji!  of  the  fl(H>rfif  the  frontjil  sinus 
is  the  Imekward  projection  of  the  spina  nasofrontalis  of  the  sujx^rior 
iiuixillnr\-  bone,  as  shown  in  Fig.  14.').  This  (lense,  heavy  bone  wh-s 
irganled  as  an  insunnoim table  barrier  to  the  floor  of  (he  frontal  sinus 
by  the  intranasal  route,  until  Halle  nvently  callnl  attention  to  this 
melhml  of  operating. 

IndicatiODS. — The  Halle  operation  is  indicated  in  those  cases  of  frontal 
and  anterior  ethmoidal  .siiiuitU  which  have  resisted  the  removal  of  the 
anatomical  oI>stru<-tive  lesfous  within  the  "\-icious  circle"  of  (he  no.s<*. 
and  in  which  then*  an^  no  fulminating  symptoms,  its  meningitis,  orbital 
aliHceiis,  and  cxtenuil  |M*rforation.  When  the.sc  .s\nnj>1oins  an-  pre.si'nt 
an  rxtenial  uix'nition  should  Ih'  fH'rfnrriird. 

Technique. —  (a)  Induce  ItK-a!  anesthesia  with  cocaine. 

ib)  lntro<luce  a  pnilie  into  the  frontal  nasal  canal  for  a  distance  of 
2\  to  3  cm.  after  it  enters  the  infundibulum  or  hiatus  semilunaris,  aj* 
vrhrn  it  Is  passnl  iipwani  and  fnrwnnl  thi.s  distance  it  ha.*?  enteretl  the 
fmiital  sinitH. 

(r)  IntrcMluiv  the  protector  alongside  the  pnil)e  for  the  .suine  <listance. 

(rf)  Next  engage  tlie    pointed  drill  (Figs.  144  and   145)  against  the 
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under  and  posterior  Uordornf  the  spina  nasofrcnitnlis,  just  in  front  of  the 
protector.  Direct  tlic  drill  fon^ani  and  n[iwnr<l  and  rotnove  cncmj^li  (if 
the  bone  to  allow  the  blunt-pointcd  drill  (Kig.  H4)  to  be  introdurcd. 
The  shiirp-poiiited  drill  should  only  be  used  to  make  an  opening  Inrpe 
enough  to  permit  tlic  introduction  of  the  blunt-pomted  one,  as  to  use 
it  further  lui^ht  lead  to  injur)'  of  the  ititenial  plate  of  the  frontal  bone. 
Tlie  bhiiit  drill  wiSl  not  do  this. 

(c)  With  tlie  blunt  drill  remove  enough  of  the  lx>ne  to  pennit  the 
introtluction  of  the  jx-ar-sliajied  drill  (Fijj.  Hti),  the  thiekened  |>ortiiin  of 
which  is  rounded  and  poli.shcd.  Hulle  suy.s:  "VVilh  this  in.slninieni  no 
dangeriHis  injuries  can  l>e  caused,  provided  the  lea.st  care  is  taken.    Tlie 

ria.  144 
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entire  Hnnr  can  In;  drilled  away  Wktli  it,  and  sti  lurj^'  a  |Mirt  f if  the  external 
plate  of  the  frontal  boue  in  a  d4>wiiward  direction  that  the  in.stniment 
can  l>e  fell  fnun  without.  It  U  nec-essary  that  the  a^ssi-slaiit  take  the  pre- 
caution to  pn^h  his  fin^-r  well  into  the  orbit,  .so  that  he  can  eonti-ol  the 
Iieuil  of  the  instniiuent  (drill)  and  prevent  it  gouig  too  fur  to  the  front  or 
the  sides." 

The  mucous  niembmne  of  the  frontal  sinus  may  Ihu.s  be  exposed  (o 
ocnlar  iiisi)ecti(>n  and  dvatment  ihrough  the  nase  if  the  bone  U  thor^ 
oughly  removed,  113  showii  in  Fig.  147. 

{d)  The  after-treatment  consists  in  first  packing  the  sinus  with  iodo- 
form gauze,  and  the  subsequent  use  of  alcohol,  protargol,  or  the  nitrate 
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of  silwr  to  ivturd  ^nimilatiims  aiu]  tu  promote  \.\w  formation  of  epJtlio- 
liuni.  At  u  later  (>eriod  Ilnlle  has  the  pntiDnt  intiTKhux"  a  large  (.*atinula 
scvcml  times  a  rlay  to  prevent  the  formaliou  of  jjranulatious  and  adhe- 
>ious.  il)<»ugh  this  should  preferably  be  done  bv  tlie  removal  of  the 
gmiiulatioris,  eaiistic  applieatioiisi,  etc.,  by  the  surgeon. 

(f)  The  anterior  ethmoidal  cells  and  middle  tiirhinulcd  IhxIv  of  lhi» 
"vieious  circle"  are  also  removed  in  this  o|wnition.  The  p<isterior  cells 
may  also  be  removed  at  the  same  lime  hy  either  of  the  methwis  de- 
scribed elsewhere  in  (his  chapter. 


Tio.  \\b 
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Yui,  14.% — Th«  flrnt  alRp  in  mnnvtiiff  ih<>  muutl  prixmui  «rliirlt  fnnttii  tlio  (liior  of  the  fmnUJ 
Ubw  •(  tU  inner  ettr^nliy.  A  metal  pri>tr(.'t'>r  (»)  in  lnirodiiii«<l  iblo  l)ir  fntntoruMkl  eatuJ  to 
t>mmit  iiijuiy  Id  tlw  ianrr  ur  cmiukl  wall  of  tlm  rmnlitl  mimih.  Itir  iHiiiitrnl  l>Hrr  m  I'tily  tuvd  tu 
I'V  tbfl  ii(ifirmtinn,  ikfbu-  whirti  hlunt,  tunnnlh-tlppMt  liiirm  nm  luml,  iw  ihny  will  not  priMtnUfl 
Uw  iBft^r  «r  miil»l  bnuy  wall  <■!  ttir  miiiu  il  ilicv  »lioul'l  AMidetJinlly  pomar  in  funia^t  with  it. 

Flo-  146. — Thn  tuuml-Upt>nl  Imrr  rwiiuviiiK  tlir  fl(*>r  uf  (lie  ftoiitxl  Bhitu  b>  Die  iiilntitajuU  niule. 
Ttifl  pmtMcUir  ia  4n  pHidtion  Aitil  iKc  roUD«l«d.  pnliali«d  lip  of  tba  tntrr  rvoclera  Injury  w  tlie  croiukl 
■lU  of  tlie  fliaiM  improbable. 

External  Stirgery  of  the  Frontal  Sinus.— On  aceonnt  of  its  location, 
die  fn>ii(al  siniLs  xa  sometimes  le.ss  simc-isfully  treated  by  the  intrunasal 
pmie  dtan  either  of  the  other  tiinu.M'.s.  We  are,  therefore,  com|x'lled  to 
msort  to  external  inethoiKs  uf  operating  in  a  eoasiderable  nuinlier  of 
ehrtmie  eitse.s.  The  metli<Ml  of  Hajek  Luc,  op  Ogston-Luc,  as  it  i.s 
AOinetiines  called,  \s  one  of  the  most  etti(;ient  in  uncomplicated  cases  of 
ehnmic  empyemii  of  the  frontal  sinns.  Thi.s  method  Is  not  adapte<l, 
hnwrver,  lo  thowr  ea-se.s  in  which  the  anterior  ethmoidal  {vlls  are  to  lie 
rjicnlrmtril.  In  such  cases  it  is  ncces.sary  to  remove  the  floor  of  the 
frontal  sinus  and  the  prtH-fMsu^  frontalis  of  the  sii{)erior  maxillary  bone 
to  j{i*T  acee.ss  to  the  anterior  ethmoidal  cells.  The  posterior  ethmoidal 
and  dplicnoidal  cells  are  accessible  by^the  intranasal  route. 
H 
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Th«  Hajek-Luc  Operation. — \a)  Tlie  skin  of  the  foi-eheml  !in<l  around 
tlic  eyi'  should  l>e  thoroiijjlily  cleansed  Iwenty-four  hours  previous  to 
the  operation  and  covered  with  a  moLst  <irt'.ssing. 

(/>)  'IVenty  four  hours  Inter  the  patient  is  plu(*ed  upon  the  operating 
table  and  anesthetizt^l. 

(c)  Tlie  dressing  is  then  removed  and  llie  j)urts  re-serublied.  It  is 
not  necessan.'  to  shave  the  eyebrow,  as  it  can  Im?  easily  cleanse<I  an<l  is 
us**ful  as  a  luiubnark.  Personally,  I  prefer  to  shave  the  eyebrow,  a^  it 
interferes  with  the  removal  of  the  stitches. 


Fiu,  147 


FKi.  148 
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A. 
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Fti;  147 — Tlir  InirnniuiAt  oppr&tinn  nf  HoIIp  romplnrnl.  Hie  flwtr  nf  lh«  tttmltti  iiinui  il 
vtkIpI.v  ■>|i(>niini  anil  iirruiitn  ciiFeittuic  niiJ  frew  dritiutUEf  <'f  tliv  sintif. 

Kir.,  148.— Til*'  HNJ4'k-Lu(-  ti|H>iHii<>».  T\if  Hnlfritir  wntl  nT  thr  fiMntJiI  xinua  in  r«mi>vf>il,  ani) 
iLcaulorior  eilimoitlAl  <n*IU  iltf  brinK  rpmoved  tliroURh  t)ir  flciir  nf  the  frontal  mqu*  with  Bi'urptte. 
I'lie  Mt  Hiile  htut  l»itn  uiierstoL,  a  iCHUse  wick  JntrwiuL-ed  tliiouth  ihe  anlmior  «tlimuid&l  wouod 
Kiiri  (Imw-n  mil  Omnicli  iIib  nnxtril. 

(rl)  An  im-i.sion  is  mmle,  iM'giiming  ut  the  teni|Mmd  end  i)f  tlie  eyebrow 
and  cxiendinj?  to  the  meiliaii  line  of  the  head.  Tlie  second  incision  i.s 
lH'}ipin  where  the  first  leaves  off,  and  extends  upwanl  as  far  as  llie  upper 
limit  of  the  rrontal  sinus,  a  fa<'t  whteli  should  Ite  determined  !)eforehand 
by  skiagraphy. 

(c)  The  skin  and  periosteum  within  this  triangular  mcision  are 
tun»ed  upwanl,  thus  exposing  the  outer  plate  of  the  frontal  bone. 

(/)  A  lilKTttl  portion  4vf  (lie  bone  is  then  chisellerj  away,  thus  exposing 
the  frontal  sinus  to  ]iis|K*i'tiuiii  and  prolie  exaniiiiiUion. 

(j/)  After  determining  the  outluie  of  the  sinus  and  the  iiegree  and 
location  of  patliologieal  lesions,  the  morbid  malertal  is  n*niovcd  with  a 
enrette,  and  if  bony  ist^ptii  are  present  they  tirv  !>roken  down  (Fig.  14S). 

(A)  The  frontoniusal  canal  must  l)e  enlargcfl  iis  much  as  possible,  to 
establish  free  drainage  into  the  nose.    This  is  done  by  breaking  down 
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the  anterior  ethmoidal  c-ella  with  a  curette,  through  the  floor  of  the  frontal 
sinus  (Fig.  14S). 

(t)  A  large  rub1>er  lulie  is  iciserteci  into  the  rroiituiiiLsal  wound  and 
left  ill  fM>sitii)ii  ftir  several  W(*ek.s,  (ir  until  all  <H.sfharp*  ceases.  The 
nasul  end  c»f  the  rubber  t»l)e  is  seized  with  foreeps  from  time  to  time, 
and  move<l  tip  un<l  duwn,  to  prevent  adhesioiLs.  When  all  disciharge 
ceases  the  tube  is  withdrawn  through  the  nose. 

0")  After  inserting  the  nihlxT  tiilx'  into  the  frontonasal  opening  the 
ext»'n*al  wound  is  closed  anti  left  to  heal  by  primar\-  intention. 

Adixintages  of  the  OpemtUnt. — The  atlvantages  of  this  method  of 
operating  are:  { 1 )  It  avoids  disfigiinMnfiit.as  the  wound  heals  by  primary 
inteutifin;  (2)  the  fnmtonasa!  nmal  is  erdnr^-d,  the  anterior  etlimoida! 
eelU  eradicated;  and  iM)  ils  they  an^  invariably  involved  in  frontal  sinii- 
itis,  this  o|)enition  is  mivantageoiis,  Ixrause  they  an*  opened  ami  drained 
in  it*  performance. 

l)i.iiultniilaye:t  of  fhr  Operation. — Uclapse  oeeiirs  in  about  50  per  cent. 
of  the  eases,  because  the  cnrettement  cannot  l)e  done  thoronghly  on 
iceount  of  the  incomplete  removal  of  the  anterior  wall.  Suppuration 
the  scalp  has  l>een  rejwrted.  and  the  operation  has  been  followed 
\  sinuitis  on  the  nppcxsite  side.  St»vere  intracranial  complications 
have  aUti  Ixvn  reported,  'I'illey  citing  one  death  in  .")  cas*'s. 

Iji'rmt>ye2  re|M>rts  9  cases  with  K  relapses;  5  of  the  <'rt.ses  were  subse- 
quently cure*l  by  Kuhnl's  o|icration.  1  by  the  repetition  of  the  Ilajek-l.uc 
opemlion,  while  2  died  of  meningitis  (slow  septicTmia).  It  appears, 
therefore,  that  this  methcMl.  while  apparently  ver\'  simple,  is  sometimes 
followed  by  ver}"  seri<Hi-s  .sequels.  In  view  of  these  fads,  it  is  usuidiv 
better  to  adopt  Kuhnt's  operation,  or  at  least  a  combination  of  the  two. 
Personally,  i  lieheve  this  o|)eration  fails  in  such  a  large  |K'rcentage  of 
eases  bec-ause  the  obstruction  in  the  "vicious  circle"  of  the  nose  is  not 
n'movc<l;  inileeil,  Jl  is  probable  that  this  latter  procedun'  ahme  would 
have  given  far  l)etter  results  than  that  given  in  the  alxjve  statistics  for 
tlie  Hujek-I.nc  operation. 

Kntaot'i  OperatioB. — The  object  of  Kuhnt's  operation  is  to  obliterate  the 
fn>nlal  sinus  by  granulation  from  the  bottom  of  the  cavity.  He  resects 
tlic  entirv  anterior  wall  fHajck-Luc  removes  only  a  portion  of  it)  a!id  a 
\nrT\'uA\  iif  the  floor  or  orbital  wall.  Curettement  is  thoroughly  performed, 
hut  the  frontonasal  canal  is  not  disturbed,  as  to  do  so  may  lead  to  re- 
infectifji)  of  the  sinus  from  the  nasiil  fossa.  Kulitil  do*'s  n4>t  cU»so  the 
external  wound,  but  leaves  it  ojmmi  for  the  introduction  tff  the  dressings 
and  for  *lminage.  A  cure  takes  place  in  fniin  three  to  six  weeks.  He- 
lapse  nnd  srr|uels  an*  nin',  and  recovery  is  the  rule. 

DiiHuifnutagcH.  (I )  External  drainage  and  dressings  mu.st  Ix'  continucil 
for  several  weeks.  (2)  When  a  cure  is  accomplished  the  patient  is 
mofv  or  less  di-ifigiirei!.  (3)  The  anterinr  ethmonlal  cells  are  unopened, 
ihmigh  they  are  always  simultaneously  involved.  (41  Uiplopia  lias 
fiV(]Urntly  followe<l.  from  injury  of  the  pulley  of  the  sujM'rior  obli<|tie 
mwsele,  or  from  inflammatory  inliltralion  about  the  pulley  or  within  the 
mtucle. 
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In  America  thepe  are  few  patients  who  would  tolerate  the  ilisfigiire- 
inent  attending  the  operation.  Suits  for  nmlpractiee  would  likelv  follow 
in  a  small  percentage  of  the  cases,  'llio  method  is  surgically  correct,  hut 
unless  the  life  of  the  patient  is  in  immediate  danger  the  suiTgeon  is  not 
justified  in  jK'rfonning  it.  If  this  riieth(Hl  of  cipfrating  is  elected  the 
patient  shonkl  Ik*  plainly  infonned  lis  to  the  probable  disfigurement,  and 
his  consent  obtained  l>eforc  oix-raling. 

The  Kuhnt-Luc  Operation. — Tlii.s  operation  is  a  combination  of  the 
method  iff  KulnU  and  llajek-Luc  and  consists  in  tlie  free  removal  of 
the  anterior  wall  of  the  frontal  sinus,  the  enlargement  nf  the  frontonasal 
canal,  and  the  introduction  of  the  funnel-shaped  ndtl>er  tube,  together 
witii  a  cltwure  of  the  primar)'  skin  incision.  This  gives  a  fairly  gomi 
erxsmetic  result  and  frontonasal  drainage*  and  ablation  of  the  aiUfrior 
ethmoidal  cells,  as  In  the  Hajek-Luc  ojieration,  while  it  avoids,  in  a 
measure,  the  disfigtiremcnt  attending  external  drainage,  as  practised  by 
Kuhnt.  There  Is  more  or  less  depression  of  the  skin  caused  by  the 
removal  of  the  bone,  bnt  this  can  be  corrected,  in  a  measure,  by  sulisc- 
cpient  pai-alUn  injections. 

The  Oateoplafitic  Operation.— A  mmfifuaition  of  the  ojx^ration  just 
detailed  consists  in  ruaking  an  osteoplastic  flap  instead  of  chl-^eUing 
away  the  outer  bony  wall.  The  bony  Hap  is  formed  by  imiking  a  narrow 
incision  with  a  V-shaped  chisel  along  tnc  upper  border  of  the  siijira- 
orbital  ridge,  for  the  whole  length  of  the  sintis.  This  incision  may 
also  be  made  mth  a  nanrow-bladed  rongeur  forceps,  or  the  Dc  Vilbisa 
bone-eutting  forceps.  After  the  bony  incision  is  made  it  is  enlarged 
somewhat  at  either  extnunity  to  admit  two  rongeur  fonvps,  by  means 
of  which  the  Ixtny  plate  is  broken  olT  and  left  attaehe*!  to  tlie  soft 
tissue.  Considerable  care  nmst  U'  e.\ercis(Ml  in  handling  the  bony 
flap  and  soft  ti.ssiies  while  they  are  l>eing  retracted,  lest  they  l)e  .sfiwrati-d. 
'^Vhc  next  step  in  the  opcmtion  consists  in  the  incision  of  the  membninous 
lining  of  the  sinus  and  the  removal  of  the  floor  of  the  sinus.  This  is 
followed  by  a  verj*  thorough  curcttement  of  the  anterior  ethmoidal 
sinuses  tlirough  tlie  floor  of  the  frontal  sinus.  jVfter  carefully  cleansing 
the  sinuses  the  wound  Is  packed  with  gauze  moistenetl  with  the  conip<Jund 
tincture  of  benzoin.  The  external  wound  is  elased  with  suturt'S,  and  on 
tlie  fifth  or  sixth  day  one  or  two  of  tlic  centre  stitches  is  removed  and 
the  dressing  tiiken  out. 

The  object  of  this  method  of  operating  is  the  same  a-s  that  of  Knhnt's 
ojMTation.  The  eye  symptoms  are  also  the  same.  As  CanHeld  has 
pointed  out,  there?  may  l>e  sonic  deformity  on  account  of  the  <^(eoplastic 
Hap  being  lifted  outward  at  its  lower  border  by  adhesions  at  the  upper 
bonier  of  the  bone  flap  to  the  posterior  wall  of  the  sinus,  and  subsemient 
contraction  of  the  same.  Aj^in,  the  lower  border  of  the  osteoplastic 
flap  is  lifteil  outwar<l  somewhat  by  the  removal  <*f  the  gauze  dressing, 
n^he  lower  border  of  the  ostt*<i]>liLstic'  fliip  thus  disliK-ated  sometimes  fonns 
a  ndge,  which  may  Ik;  removed  or  rorreeled  by  a  seeondarj'  operation. 
I  .see  no  reason  why  the  wound  should  Ix^  pac*ke<l  us  described.  A 
better  plan  would  be  to  pass  a  small  wick  of  gauze  throitgh  the  enlargcil 
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frontonasal  openinp,  retaining  it  in  position  for  a  few  (lays,  ami  ihi-n 
witluirawn  altogether.  This  would  obviate  opening  the  extenuU  incision, 
fts  nrcoininendecl,  an<i  wonUI  ^ivo  a  Inciter  rosmetic  efifoct.  A  thorough 
exenteration  of  the  anterior  etliinoitla!  eelU  and  tlie  establishment  of 
good  drainage  will  nearly  always  Ije  followcfl  by  a  eiire  of  the  rlisease. 
(See  "Vicious  Circle") 

Th«  KiUian  OpentiOD. — Technique, — After  having  prepared  the  field 
of  o()enition,  ami  having  administered  a  general  anesthetic,  an  incision 
is  inaile  through  the  eyebrow  (previously  shaved),  U-ginning  at  its 
temporal  end  and  extending  to  the  median  line  at  the  r<H>t  of  the  nose 
(hen  cumng  downward  and  outwani  Ik-Iow  the  base  of  the  nasal  bone 


Fm.  140 


Flo.  iio 


'<f^« 


l«9 — TIm  lociMOii  for  Ihi>  Killi«n  rtonuU  simM  ftfwntUiin. 

IW. — Th»  Killiwi  fwinliil  miiu*  oiienillnn.      a.  |>n>be  inifWiiwd  into  ih«  h  fronUl  alaiM 
I  clumtdi  ihft  auTKirjJ  ntN-ninv  in  iu  fluor;  c.  Ui«  tip  ol  Ute  probe  aliDWtnc  ihrmich  the  flursicii 
[  ua  tb«  Utrtkl  trail  ^f  Ihe  bridge  nl  \\xt  iwi^e. 


or 


(Vig.  149).  A  -second  incision  may  be  made  if  the  frontal  sinus  is  verj' 
liTge,  cxteniling  upward  fnjm  the  median  line  at  the  rottf.  of  the  nose,  ua 
far  as  the  upjxr  limit  of  the  frontal  sinus,  as  shown  by  the  skiagraph 
by  tnuisilluminalion  (Fig.  \Ti}). 

Tlie  periosteal  inelsion.s  are  two  in  number,     nie  upper  one  Is  made 

irallel  with  the  supra-orbital  margin  and  r>  nmi.  above  it,  extending  fmm 

the  temporal  e-nd  of  tlic  skin  incision  to  the  median  line  of  thtr  nasal 

oncai.     It  may  bo  extenck-d  upward  to  the  meiliun  line  its  far  as  the  sec- 

Diiarr  akin  incision.     The  second  periosteal  iiiei-sion  I»egin8  internal  to 

the  aHaehmenl  of  the  pulk\v  of  the  sujvrior  i»bl(i|Uc  nmscle  (Fig.  I5U  //), 

puses  inwanl,  then  curves  downwanl  and  txitwanl,  following  the  direction 
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of  the  skin  incision  arouiul  the  inner  rantlnis  of  the  eye.  This  incision 
parses  over  the  proeessns  frontalis  of  the  mnxillim-  Iwrne. 

The  soft  imrl.s,iiic]n<lln^  the  iMTiusteinii.are  lifter!  frtim  the  hone,  thus 
fortiiin^  the  skin  and  periosteal  flaps,  witli  the  exception  of  the  perios- 
teum eovering  the  superciliury  ridge,  where  it  is  left  intact  to  prevent 
the  dislodgenient  of  the  pulley  of  the  superior  obliqne  muscle. 

The  frontonasal  prowss  and  neighboring  Iwrne  ui-e  eliiselled  away, 
thus  leaving  the  Uritlge  of  l>one,  the  .su|)er<iliary  ridge  of  the  orhit.  Tht- 
entire  anterior  wall  of  the  frontal  sinus  is  n'tnoved  with  a  eliisel  and 
rongeur  forceps  (Fig.  150). 

The  cavity  of  the  sinus  thus  exposed  should  be  thoroughly  ins|)eeted 
and  curetted  ni  all  its  ramifications.  Killian  insists  that  witen  the  an- 
terior bony  wall  is  removed  the  nuieous  membrane  should  not  at  onee 
be  disturbed,  but  that  it  should  be  left  intact  as  long  as  possible,  so  ss  to 
avoid  unnecessary  infection  of  the  wound.  He  (nake.s  a  small  preliniinan.' 
opening  through  the  bone,  and  then  with  a  prolH*,  intrwIiK-ed  U-lwifn 
the  bone  aiid  mun)|M'riastcuni,  determines  the  hmitutioiis  of  the  fruntal 
.sinus.  Having  done  this,  he  proceeds  to  remove  alt  the  bone  ne<'essary 
for  its  complete'  ex|K>iure.  He  then  ojiens  the  membranoiLs  sinus  and 
proceeds  to  inspect  and  curette  it  according  to  the  conditions  present. 

Fir,.  VSl 


Oatnun'a  IncBJiBn-  lor  the  pulley  of  (he  niperior  oblique  muMle. 

The  next  step  in  the  operation  consistfi  in  the  removal  of  the  floor 
of  the  sinus,  leaving  a  bridgt*  of  Ixme  5  or  0  mm.  wide  above  the  supra- 
orbital margin.  This  !>ridge  issfiown  in  l*1g.  ]5l)  (/.  As  the  n[>eration  Is 
one  wlierein  there  is  some  ^ianger  of  injim'ing  the  pidley  of  the  suixrior 
obh<(ue  uuiscle,  great  care  shoidd  lie  exercised  to  avoid  it.  .\s  the  pulley 
is  variously  located,  this  is  not  an  easy  matter.  Dr.  Oatrum  lia.s  devised 
a  pulley  marker  (Fig.  151),  which  may  be  applied  to  the  tissues  marking 
the  location  of  the  pidley,  so  that  in  the  event  of  its  detachment  it  may 
be  sutured  to  the  nmnked  point,  and  thus  prevent  strabismus. 

The  opcnuig  around  the  pnK-essus  frontalis  may  U*  enlarged  upward 
and  backwanl,  to  alTortl  a  Ijctter  field  for  the  eurettement  of  the  other 
sinuses,  espfH'ially  the  ethiucndal  and  sjihenoidal.  Still  having  n-gan! 
for  the  nasjil  mucous  unMubrane.  the  eiireltc  is  inlnNh]4vd  through  the 
opening  made  hy  tlw  removal  of  the  processus  frontalis  (Fig.  150),  and 
the  eurettement  of  the  ethmoidal  and  sphenoidal  cells  is  performed. 
The  limits  of  the  ethmoidal  cells  arc  not  difficult  to  make  out  with  the 
curette,  as  the -septa  ljetwtH*n  the  tvlls  are  usually  very  thin  and  easily 
broken  down.  The  hooi*  of  the  os  planum  and  of  the  cranial  plates  is 
of  greater  density  and  resistance,  and  need  nut  be  mistaken  for  the 
septa  Iwtween  the  cells. 
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.'Vs  the  heinorrliagf  is  considerable,  the  ojjerator  must  depend  upon  his 
kimwlftlge  of  the  aiiatoiuieal  ivlations,  the  condition.s  of  the  diseased 
part"!,  and  his  sense  of  touch,  nither  tluin  upon  s\^\n  in  exenterating  the 
i'lhmoidal  and  sphenoidal  eells.  TlioroujfhSy  eleanse  the  wound  by  im- 
^tions  with  normal  salt  or  boraeic  acid  solution,  then  dust  with  iodofonn 
|H>wder,  and  vhv^c  the  skin  and  jx*n<wteal  iiicLsions  with  sutures. 

A  point  in  the  after-treatment  insisted  upon  by  Killian  is,  tliat  the 
pud4*nt  should  l)e  phif-eil  ii|Hm  his  healthy  side  and  forbidden  to  blow 
nis  nose.  He  must  aspirate  the  secretions  from  the  nose,  and  the  nasal 
envity  should  be  inspected  daily,  carefully  dresse<l,  and  exid)enint 
granulations  touched  with  the  ait  ate  of  silver. 

A  few  ilays  after  the  o[>enitioH,  if  secretions  still  come  from  tlie  sinus, 
gentle  pressure  over  the  skin  should  l>e  made  to  force  it  into  (he  nasal 
cavity.  The  patient  should  lie  made  to  snilT  or  aspirate  it  into  his  throat. 
He  should  not  1m'  allowed  to  bhiw  his  nose,  as  !<►  do  so  might  fowe 
I  infectfd  matter  into  ihr  fmntal  cavity  'I'hr  drformity  following  the 
operation  is  usually  of  mo<lemte  ilegi^ee.and  often  l>eco]nes  les.s  conspic- 
uous after  a  few  months.  The  frontal  sinus  l>ecoraes  more  and  more 
filletl  ftith  granulation  tissue,  ami  the  orbital  fat  pushes  upwar<I  through 
the  o[tcii  (l<j«jr  of  the  sinus.  In  tliis  way  the  depn'ssion  iH'comes  fairly 
well  fdled,  except  when  the  sinus  is  very  lai^e  and  fleep.  \\\\en  the 
sinus  is  large  and  deep  the  distiguFement  may  U-  very  great 

l^s  raijical  inetluNl  of  priMvrlure  is  less  liable  to  injure  tlie  pulley 
of  the  sujierior  oblicpie  mus<'le  than  the  Kuhnt-T-uc  openUion,  or 
the  Knhnt  opcnition,  on  account  of  the  manner  in  which  the  periosteal 
incision  was  made,  the  periosteum  over  the  superciliary  ridge  serving 
to  hold  the  pulley  in  its  place. 

Taking  all  the  facts  into  consideration,  if  the  case  is  complicated  by 
ethmoidal  and  sphenoidal  disease  and  an  external  t)|M^iuti4)n  is  deemed 
neees.sary,  llic  Killian  ()[)i>nitiou  is  the  safest  and  least  disHguriiig  of 
the  external  operations. 

Of  seventy-five  vases  of  frontal  sinnitis  in  which  the  clinical  diag- 
HfvsU  was  confirmed  by  skiagraphy,  in  only  three  (4  per  cent.)  did  I 
find  it  neees.sary  to  perform  the  Killian  operation,  the  others  being 
cured  by  giving  surgical  attention  to  the  striictuivs  witliiti  the  "vicious 
circle**  of  the  nose.  Of  the  seven  Killian  operations  pcrformeil  by  me 
six  were  cured,  one  not  benefited.  'Vhv  delorratly  was  almast  nil  except 
in  one  ease. 

THE  SUROERT  OP  THE  MAXU.LARY  SINUS. 

Xntr&nasal  Operations. — The  inlranasal  surgery  of  the  antrum  may 
include  irt  I  the  stnietun*,s  within  the  "key,"  or  "vicious  circle,"  and  (h)  the 
inferior  turbinated  body  and  the  naso-antral  w^all.  If  the  infnndibu- 
Imn  i-s  blocked  by  morbiti  tissue  or  by  anatomical  peculiarities,  the  same 
intraniLsal  ojKTatinn  as  descrilie<l  for  fnmtal  sinnitis  may  1^  jxTformed 

,  2tV>).  In  ex<x*ptional  eases  tliis  will  In-  sullieieiit  to  establi.'sh  a  healthy 
iitioii  of  the  uuicous  uiembnuie  of  the  sinus.    If,  however,  the  mucous 
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membrane  has  iin<ifr^uii4,'  tiiaikfd  tlegfiicPHtive  i-Iihii^s.  it  is  iisimlly 
ncceasar)'  to  remove  the  aaiterior  end  of  ttie  uiferior  tiirbuiated  bo<iy  aud 
the  naso-antnd  wall,  or  to  perform  uu  extraimsa)  oi>cnition,  as  the 
Caldweli-Luc  or  the  Denker  operation. 
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Knuuw'fi  anrnitn  trocar  wllh  ohlumtur. 

Removal  of  the  Haao-tntral  Wall. — Tliis  operation  was  first  perforraeU 
by  Kothi,  arul  lias  had  many  ailvocates  since  then.  Cliiiieal  experi- 
ence htks  shown  that  a  siniill  opening  in  tJie  naso-antraL  wall  ([iiiekly  elose.s, 
whereas, a  lar^one  remains o])en  permanently.  Piinc:turean<i  irrigation' 
through  a  Krause  canmila  (Fig.  1 52)  are  often  suffieient  to  effect  a  cnrt?  in 
acute  ami  subacute  inflainmations  of  the  .sinus.  The  piiueture  should 
U'  made  Ix'nratii  the  infenor  turbinated  body,  as  shown  in  l''i<!;.  123. 
The  cannula  may  U'  intrnducvdl  daily  under  cocaine  anesthesia,  with  little 
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VkilS  inAxillAry  aninim  fiprrRtinn.  Tlir  frAnm^nl  nf  itiP  tiirhiiiiil  pxlM«1iii|t  owr  the  iwmv 
untrml  cifupnins  xhuuM  Im>  r«iK>v«d  wiiK  bilins  furceps.  Vail  prc(erH  thiK  melhcMt  whco'ein  a  por- 
tion uf  til*  infariitr  turhinoj  is  rtnnuvBd  with  Iho  saw  a*  it  conserves  tlie  inf«rior  turtitnal  ftinrlion. 

discomfort  to  the  patient.  The  irrigating  soliif ion  may  range  all  the  way 
frum  mn-niul  salt  and  boric  acid  .solutions  ti*  (he  tnon*  irritaling  solutions 
of  zinc  and  iocHne.  Tlie  usefulness  of  thi.s  procedure  is  larg('ly  limite<l 
to  {liagnosis,  though  it  \\n.<  some  therapeutic  value  as  well. 
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Mitiiy  in.s(ruiii(>iits  Imve  Ik^iti  fk-vistMl  for  the  rcinoviil  rtf  (lir  na,'?o- 
aritral  wtill^some  of  which  enable  the  operator  to  do  the  work  wi(h  ea.sc 
and  precision.  The  instninients  whicli  have  given  the  best  satisfaction 
arc  \'ail*,s  saw,  Ostrum's  forward  cuttinj?  forceps,  Wells'  trocar  and 
ciinnidii  rasp,  and  Corwin's  chisels. 

Pio.  I 54 


V 
a  h 

I  rvtnnva)  nf  ih**  mMu-niilrw)  vrnl\  wiili  Viul'jt  convex  nkW.  a,  inUMtuii  niraibnute  flnit  liim- 
wI(hI  frttin  llie  muaxanlnil  wull  In  \te  lurtin]  im  lo  tlin  H<K>r  of  (he  uniruni;  b,  iiuudutr  tliniugU 
tkhirli  lUn  WW  im  itxir<Mliii*etli   e,  UiM  Iwny  iiH«i»-aiilrMl  w»]l  rnnoved  with  Vall'i  naw. 

Tail's  Operation. ^-Vail's  is  perhaps  the  mast  ingenious  and  practical 
inciluMt  for  llir  removal  of  the  naso-anlral  wall.  His  saw  Is  slightly 
cimeii  cm  ihc  (tat,  and  wlien  intr<Hliired  oblitjucly  (hroiigli  the  na.so- 
aiitnil  wall  makes  a  circular  or  oval  incision,  thus  removing  u  large 
portion  of  the  wall  (Fig.  154),  separating  the  nitsal  chuml)er  from  the 
anlrum. 

Technique. — (a)  Local  anesthesia  of  the  inferior  turbinat  and  of  the 
infcrictr  and  middle  meatuses. 

[b)  Keifiove  the  anterior  half  of  the  inferior  turbinuted  body  with 
the  swivel  knife  or  with  scissors,  or  with  the  saw  as  it  removes  the 
intral  wall  (Fig.  153). 

Fiij.  155 


V»il'a  »jitmin  raw. 


{e)  Puncture  the  naso-antrnl  wall  near  the  floor  of  the  nose  with 
Villi's  jM-rforator. 

id)  liitriKluce  the  saw  (Fig.  155)  through  the  puncture  and  then  make 
(he  circuUir  or  oval  incision  sho^vn  in  Figs.  153  and  154.  >Vl»ilc  the 
MW  ha.s  a  tendency  to  describe  a  circle,  the  si/e  nf  the  opening  may  Ix* 
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rrpilntcf]  bv  tlie  optTiilor,  as  Iht*  Uo\w  is  tliiii.     Tfit'  o[x"ning  sJiouM  l*o 
inaiJe  as  large  as  posHJble,  Id  overuume  the  teiuleiicv  tu  t-lusure. 

(f)  If  a  nuicou.s  membrane  flap  is  (o  \)e  turned  uito  the  aiilruui  to 
cover  its  flcx)r,  its  anterior  iind  |nisteri<ir  buiiiHlaries  sliiiulil  lie  inn,se(I 
witli    ii    right    angle    knife    or    with    the    author's    .sj)ecitilly    drvisetl 
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11ie  niithor'ii  HRht-aiiKl<^  knife 

swivel  knife  (Fig.  S.'i).  The  upper  boundary  of  the  flap  is  made  when 
the  inferior  tnrbitial  Ls  removed  (Fig.  154).  The  inueoperitwteal  Hap 
should  lie  separated  from  Its  bony  attaclinient  with  a  small  periosteal 
elevator.  Ilavinj^  separated  the  flap,  the  .saw  is  introduced  and  the  button 
of  hone  removal  a.s  destTil>ed  in  the  [iretviliii^  iiani^raph,  after  wliieh 
the  flap  in  turned  mi  to  the  floor  of  the  aiitntm,  which  lias  Ix-en  previously 
euretled  to  remove  tlie  granulation  tissue.  The  Hap  hastens  the  priK-es-s 
of  regeneration  and  epi<!enni/.ati»n. 

(/)  The  first  <lrf*ssing  ron.sists  of  iofloform  gauze  loosely  packed  in  the 
maxillani'  sinus.  It  should  i>c  removed  in  from  twenty-four  to  fort}'- 
vight  hours. 

Flu.  137 


Tlw  author's  m^thnd  nf  rnnns-inc  the  Rft*o-anlr»]  mil  with  the  turbfnitnin«,  ntttf  ihr  rmwanxul 

of  Uto  uileri'jr  pOttii>n  tif  lln'  JoJerior  lurhinitiHl  body.  Ilie  (itrbiiuC(ini«  ih  itilrmlufml  thmiieh 
tbe  na«^antr&l  wall  at  b,  riMx  iipw&rd  artrj  thrn  forwnitil  In  a.  with  the  huh.-  anelt*  >tU<Ir-  lururd 
horixnti tally  mtD  llir  m&idilar}'  antrum.  Whrn  the  anTrrinr  wall  '>f  |K«  aiilrum  in  rntr-)ml  »l  a 
llif  hlaiJr  in  nrtuled  dowiiwaril  uk  »hi)wn  iti  Ihe  illufirratiiin  luid  |iuU^  f-trwnnl.  iiiattiriit  Oiit  mt 
inciii-atPii  by  tliv  |i«rpendiritlsr  ilnLted  line 

((f)  In  the  afler-treatnient  gauze  dressings  should  not  lie  used.  The 
cavity  should  1>e  left  ojx'n  for  rtrainage  and  ventilation.  Kvery  time  ihe 
patient  blows  his  utwe  he  blows  tlie  antrum.  The  ease  should  l»e  watched. 
and  if  cxutierant  granulalions  fnnu,  llieyshouKI  U-  promptly  ivduced  by 
Ihe  tip[)1i(*iition  of  dehydrated  cliromic  acid  cnr*slals  or  willi  some  other 
causti*'. 
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The    Author's    Operation. — [a]  Loral    iinrslliostii. 

(/»)  lU'iiiiiW  llu-  :inlrri(ir  liiilf  of  llic  infrrinr  tiirhiiial  with  the  author's 
righl-Hii|rU'  ttirliiiial  knifi-  (Kig.  15(3).  The  knife  shtinkl  engage  the  titr- 
hin.'il  al  ulxHil  its  mi<hlle.  ami  thru  bo  rirawii  forwanl  tn  its  anterior 
extremity,  thus  removing  tlie  anterior  half  witli  ont*  cut  of  llie  instrument. 

Fm.  158 


ComplHinc  lite  mtKrval  nl  tlir  iia-'"''iiiif ral  wall  r  wit.li  llic  autbor's  lurbinninnie.  Tlic  riidil- 
biirI*  tiUilv  IK  inir-MlumI  nt  iti'i-  ititprior  iHirii'in  i>(  Hie  |Hi«1«nn'X'  |>f<n<Pi>ili*'uliir  iiiiioKni  ■-,  :iiiil 
■Itawti  funrftiil  aloiic  llir  fiTHir  nf  Llie  ixiae  )u  ti. 

(r)  Intr*xhice  the  same  knife  through  the  naso-antral  wall  at  the 
ponterior  limit  of  the  iintruin  near  (he  fl<Mir  of  tlie  nose.  Then  make 
un  upwunl  eut,  u  forwanl  and  a  dnwnwani  eut,  as  .shown  in  Kig.  lo7. 
The  upward  ami  forwanl  cuLs  jire  made  with  the  hlade  of  tlie  instru- 
ment at  right  angles  to  the  naso-untral  wall.  When  the  forward  fut 
Is  made  the  hlade  should  W  liiriied  downwanl  pandlel  with  the  naso- 
aiilral  wall  and  pulk'd  tlirough  it.  The  inferior  inei-sion  remain.^  to  be 
made,  an<i  is  done  with  the  reverse  knife,  the  knives  eoming  in  pairs. 
'llw  knife  is  introdneed  into  tlie  posterior  ]x"q>endicular  incision  (Fig. 
liW)  at  the  fli>or  of  the  nose,  and  drawii  forwart]  along  the  fl(M>r  of  the 
noc4-  to  (he  anterior  iHTpiMidifiibir  incision,  thus  <-on)plrtiiig  the  removal 
of  the  naso-anlrul  wall.  Should  the  knife  fail  to  remove  the  Uuckened 
lower  (mrtion  of  the  wall,  it  may  be  pemove<l  willi  the  CJriinwald  or 
other  l>one  forceps. 


Mylej.'   reverse  rhinHi*. 

(>/)  Ivixwely  pack  the  antnnn  with  iixlofunu  giujze  for  from  Iwenty- 
four  to  forty-eight  hours. 

(r)  The  after- tn-at men t  eonsi.sts  in  the  reduction  of  exulMTunl  granula- 
tion ti.*iiie  with  caustics. 

Other  Methods. — Myles'  liarU'il  cannulas  (Fig.  ir)0)  arc  well  adapted 
to  the  reioovul  of  the  naso-aiitral  wall.     The  cannulas  arc  pointed,  an<l 
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may  l>p  pii.sheil  (hronpli  tlie  wall  aiul  pulled  liiick  iigsiin,  the  barbs  cutting 
or  tearing  tlie  thin  bony  jiartition  awny.  This  proccduR'  is  repealed 
until  the  wliole  or  any  pi»rt  of  the  wall  ia  removwl. 

Fio.  IGO 
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Corwin's  aotruta  cMmI. 
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Cormiu'm  ftatnim  HimcI. 


Corwin's  chisels  (Figs.  IfiO  antl  101)  are  also  admimble  instruments  for 
the  removal  of  Uie  wall.  The  projecting  points  enable  the  niM-nitur  to 
engagr  them  at  an  acute  angle  in  tlie  bony  wall.  Chi-sel^  witliout  the.He 
[M>irits  are  not  eu,sily  eiigaged,  as  they  would  glitle  over  the  snrfuce  of 
tilt"  mucous  membrane. 

Oslrum's  forward  cutting  forcc|>s  (Fig.  1(>2')  may  Ix*  u-strd  after  punctur- 
ing the  na^o-antral  wall.  It  possese^  the  advantage  of  the  forwani  cut. 
a  point  of  no  inconsiderable  importance  in  view  of  the  fact  that  the 
anterior  angle  of  the  antrum  is  usually  the  seat  of  the  greatest  morbid 
le-sion. 
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OslnunS  f(»rw«nl  cutting  uitrum  forcepK. 

WelU'  combination  antrum  perforator  and  rasp  file  answers  an  ad- 
mirable purpiwe  for  making  an  oix'ning  in  the  na.so-antral  wall.  After 
j)erforating  thi^  wall  the  sharp  ol>tumtor  is  removed  and  tlit-  ntsp  Is 
used  to  remove  the  remaining  portion  of  the  wall,  wliich  it  does  with 
tbrouglmess.  Tlie  fragments  of  mucous  membrane  lemaining  are 
rcrnov^'d  witli  sharp  biting  forceps  (Fig.  Ui3). 

The  author's  antrum  swivel  knife  may  Ix*  iLsed  to  remove  the  na.*f«- 
untrul  wall,  as  shown  in  Fig.  It>4. 
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WdU'  trorMf  raiinuU  nup  for  i«iiu<vimf  Ihc  naM^nntinl  w»ll. 
Flc.  llU 


ffltcwtnit  tit*  rmiovvl  nf  lh«  naiio-ftnlrKl  wall  wilb  the  uiiihitr'*  aiilruiit  Hwivcl  kivifo,  ilw 
mfl-ti'ir  (wi^lliknUirf  tli«  iateri'T  lurtiinid  Im-jhie  iin-^jnu^ly  rriuuvc<i.  'Pie  rvniuval  in  irudtHiiMl* 
fiM^  1)1*1.  i-linmir  ca 


!U'  reports  thai  of  27  cases  drainer!  by  the  alveolar  route.  lo  persistexJ 
ill  !ho  use  »»f  IiiIk*  aiu]  irripitinn  for  from  six  luonths  to  ten  years.  Of 
ihex",  T)  iiftATward  elet-U-iJ  the  niilieul  ()|XTat!on,  wliieh  was  fiilluwetl  by 
eohi|»letr  eupe.  Of  37  eases  ()|>era(eil  by  the  nidieftl  niethtxl,  34  were 
succoAsful.  lie  also  says  tlial  the  alveolar  route  is  iiuiieated  in  recent 
cases  (of  a  few  months*  sUinding)  anil  in  ehronie  cases  as  a  preliminary 
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Of  the  alveolar  methods,  the  removal  of  u  carious  lootli,  usually  the 
secoiul  bicuspid  ur  the  first  or  second  molar,  is  attended  hy  the  most 
ha]>|>y  results.  It  is  olivions,  however,  that  this  metlxMl  is  only  applica- 
ahle  when  there  is  po'^itivc  evidence  that  the  tooth  is  di.scased  Ix^yond 
ho|«'  of  n'pair-  'l"he  eoiiditiotis  are  rare,  iiideeil,  that  justify  the  removal 
of  u  tooth  thai  could  hv  successfully  treatc<l  by  a  dentist.  Even  should 
it  \yo  admitted  that  more  perfect  di-aitiaj;^*  can  be  obtained  by  the  removal 
of  a  tooth,  there  are  still  other  methods  of  esttthlishin^  good  <ti-aina^e 
which  do  not  ]ne4|nire  the  iiUerfercnce  with  an  iinpi>riant  pliysiological 
ur^n,  or  other  essential  sLruetnre  of  the  head.  Drainage  by  the  n*- 
moval  of  a  tooth  should,  therefore,  \k  limitec]  to  those  cases  in  which  a 
conijK'teut  dentist  stales  that  the  tooth  cannot  l>e  saved,  or  it  can  l>e 
denmustrated  that  there  is  a  carious  fistula  extendhij^  fnmi  it  to  the  antral 
cavity.  In  such  cjuses  the  tooth  may  l)e  n'moved,  and  the  o()enin^  tlms 
made  enlarged  and  its  walls  rendered  smooth.  Daily  irrigations  with 
warm  boric  acid  solution  may  be  u.sed  until  the  di.scharge  ceases.  The 
alveolar  o|»ening  should  \^  cIoscmI  with  a  strip  of  gauze,  satunited  with 
the  ciMupouiid  tincture  of  1>eu/oin,  until  hculin^r  tici'iirs,  or  with  a  tul>e 
made  for  the  purpose. 

'2.  The  Kuster  Operation. — 'Iliis  operation  has  been  in  much  favor,  a.s 
the  inti'rior  of  the  antrum  of  Highnion'  is  then'by  expos**d,  ]H*niiitting 
insjx'ctiou  and  curt'ttement  of  its  cavity.  T\\e  r>|»crati4m  consists  in 
the  renu)val  of  a  uuijor  |>ortif»i  of  the  anterior  wall  of  the  antnim,  as 
.shown  by  Kig.  Ifi8a  and  h.  The  opi-uing  is  u.sually  limiteil  to  the  area 
of  thiu  bnrie  of  the  canine  fossa,  and  should  l»e  large  enough  to  admit 
the  inlnMlucfion  of  the  index  finger.  With  the  liead  mirror,  liglit  Is 
rctlecttMl  itit4(  the  cavity  and  its  walls  exacniucd.  The  portion  of  the 
cavity  which  cannot  be  inspected  should  be  thoroughly  cxptonrd  with  a 
curved  prol)e. 

If  necrotic  areas  and  granulation  tissue  are  found  they  should  Ix*  rc- 
move<i  by  thorough  c-un'ttcmeiit.  The  pn-liminary  step  of  the  o[H*ralion 
con.sista  in  the  elevation  of  the  up[«'r  lip  and  an  incision  at  the  labiogingi- 
val  junction  (Fig.  105).  The  incision  is  carried  through  the  [xriostcuin, 
and  sluadd  Ik-  one  and  one-half  inches  in  length.  The  ]XTi4>stcuni  is  then 
di-sseclcl  upward  over  the  canine  fossa  aiul  the  upper  li|>  pulled  towani 
the  eye  with  a  retractor,  after  winch  the  anterior  wall  should  \te  removed 
with  a  chisel  and  rongeur  bone  forceps.  The  cavity  shoulil  then  be 
explored  with  a  proU'  and  the  clisea-^ed  nnicoiis  membrane  and  necrotic 
bone  removed  willi  ihc  curctlc.  If  the  antrum  is  divi<icd  by  s<>pta 
they  sliould  be  broken  downi  to  convert  it  into  one  large  cavity. 

Having  thoroughly  removeil  the  morbid  tissue  the  sinus  is  firmly 
packed  with  gau?^  saturated  with  the  coni|>ountl  tincture  of  iH'nzoin, 
which  may  Ix'  left  in  position  for  six  or  eight  days  if  the  granulations 
are  excessive.  The  vml  uf  the  gauze  .slnail<l  prolnule  through  the  Inbio- 
gingival  incision  to  pnvent  closuif  of  tin*  wound.  If  llieiv  Is  marke«l 
snppunition  the  cavity  shouM  be  irrigated  daily  and  h>osely  pucketl  to 
promote  drainage.  When  complete  heahng  lias  taken  pla<v  the  dress- 
ings are  di.soontinued  and  the  labiogingival  opening  allowc<l  to  close. 
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^.  The  Palatal  Operation.  'I'hr  palatal  mute  may  !x'  <(ismissc<!  without 
tictuik-tl  (Irscription,  a.s  it  is  the  most  ohjcctioimble  of  all,  being  indirect 
«nrl  easily  invaded  bv  food  and  bacteria.  Il  should  be  consiclered  only 
when  perforation  is  already  present  in  this  Pegion  as  a  result  of  a  nialig* 
nant  or  otlu-r  tii.sea.se. 

■I.  The  Galdwell-Luc  Operation. — This  o[>eration  is,  in  nio.st  cases, 
preferalile  to  the  Kuslcr  ojxratiun.  By  it  (he  iiiilriiin  is  exptised  as 
in  the  Kuster  operation,  and  a  large  opening  made  llirongh  the 
ntLS()-antral  wall.  The  opening  may  Ih"  made  with  forceps,  Xail's  saw, 
Corwins  chisels  f)r  Myles'  barU'd  cannulas  through  the  nasal  orifi<'P. 
Preliminari-  to  this,  however,  the  anlerior  two-thirds  of  the  inferi4>r  tur- 
hinal  should  U-  removed.     In  making  the  naso-untrat  t^jM'ning  shown  in 
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l*».  IW. — "Vh*  <'*ldwHI-Lur  npcrnlinii,      a,  lh^  ini-i^inti  nl  ihr  l«hi(i^nEivMl  jiinrlioii 
I'la.  IMk — HlHtwinK  |U«  tdntioii  o(  the  c]iictu«  latrytyiULii  i<>  tlic  infcnur  liulHrMiwl  txHl)-.      1. 
ifaa dnetui  IfterjmaliB;  3.  (Im  oiKXilUry  Hinns:  3.  iha  iDferior  turbinated  body.  (Aft«r  Barilelebeo.) 

Fig.  Ifl7.  can'  should  Ik*  exerri.sed  tti  avoi<!  injuring  the  lacrymnl  canal, 
which  opens  l)eneath  and  near  the  anterior  eml  of  the  inferior  turbinated 
body  anti  pivw^'s  forwanl  an<l  upward  to  the  inner  enntlius  of  the  eye 
(Fig.  ItHj).  In  other  words,  the  naso-antra)  opening  shoidd  not  be 
extended  too  far  forwanl. 

Having  eouipleled  the  removal  of  (he  canine  and  n<Ksi>-antral  walls,  and 
tra^Hng  rrnioved  all  di.sea.setl  tissue  from  the  antrum,  tlie  cavity  shnuUI  l)e 
lightiv  packed  with  a  strip  of  gauze,  tlie  end  of  whieh  is  brought  out 
through  the  nose.  The  labiogiiigival  iiirt.sioii  .sluMdd  Ih-  sulun-d  (Fig. 
U17)  and  allowed  to  heal  by  first  intention.  After  the  first  dressing  is 
rrnioveil  it  Is  usually  unnece.»war\*  to  rejuick  the  untnun,  drainage  lielng 
veiy  successfully  accompli.she«I  through  the  naso-antnd  wound.     At  the 
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c'imI  c>f  tilt'  sw<hk1  liay  the  gtiuzc  drt'ssin^  shoiilil  1m'  roninril  through  tht' 
nose.     'Vhv  Hccre tioiis  may  be  reniovtMi  by  forcibly  blowing  tlic  iiasc- 

It  has  Ix^ii  claimed  that  it  is  umiecessary  to  do  either  the  Kiislcr  or 
the  Cal(]wcll-T-ii<t  juMTutimi,  (he  simple  (>|x»ning  through  (ho  na.s«»-aiitral 
wall  boini;;  quite  suificicnt.  That  the  naso-antral  opening  is  sufficient 
in  a  niinilxT  of  cases  is  tnie.  In  other  cases,  in  which  there  is  a  pro- 
nounced degeneration  of  the  mucous  membrane  and  caries  of  the  bony 
walls  of  the  antrum  it  is  netxssary  to  <lo  tlie  Kiister  o|)eration  first, 
and  to  explon-  the  antrum  by  wular  inspection  and  curettement,  a 
procedure  which  caimot  be  anceessfully  done  through  the  nose.     The 
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llio  CjiJc1w«JI-Lur  Mtx^mtiort,  n  b,  rlnniiiH  tli<<  lBhiolcillKi^'ul  incixjon  wiili  (li«  Itnvvrdrai  btmII* 
l4):  6,  ll>e  Witorior  m-nJI  (oHtkiiii*  (iHu«t)  nt  iko  iiinxillary  tiiilruiii  n^rnuveil:  rr.  u  *lrip  itt  jc«UM 
exlviulins  thnmdi  Uie  RuxJlbtr>  it»(ruiiu  intu  lU*  iuu»l  chmiubar.  Ui«  Duto-uiUBl  will  bcinc 
reuii^jviKL 

Cal(lw('ll-I,uc  ojK'nitiim  (a  combination  of  the  two)  should,  therefore, 
In*  elected  in  those  cases  in  which  there  is  pronounced  suppumlion 
with  granulation  tissue  or  polypi  in  the  midille  nii'atu.s  uf  tin-  nose.  If 
these  priK-eihin-s  are  carried  out  projH'rly  and  the  suppuration  ctintinucs, 
it  Is  probable  that  the  ethmoidal  and  possibly  tlie  frontal  sinuses  are 
also  involved,  and  lliat  some  of  the  secretions  from  them  drain  into 
the  antrum,  bt  ttiat  event  proper  attention  should  l)e  given  to  the 
other  sinuses. 

5.  The  Denker  Operation.— /j«/?'cn/f'«n.». — 'i'his  operation  is  indicate<I 
iu  obstinate  inilammatory  disease  of  the  maxillar\'  sinus,  which  does  not 
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y\vU\  rithf  r  to  the  iiitrannsiil  or  to  thr  rnlHwrU-T.iir  opcmtion.  In  such 
a  ra^He  the  mucous  rneinltnine  of  the  sinus  muv  Iv  vcr\"  cdt'iuutotrs  and 
th<*  s«'al  of  rxteusivo  granulations. 

The  anterior  angle  of  the  sinus  adjatvnt  lu  tliu  iio.sc  is  often  inucitss- 
ible  to  the  curette,  cither  ihrough  the  nasal  03*  tlie  canine  fassa  wound, 
hence  the  faihire  of  (he  intranasid  and  the  f'aldwi'll-Luc  o|K'nUiuns, 
As  the  eiieniatnus  meuihmne  and  tlie  gramdiilions  must  Ix*  lli(»rnug!ily 
K-nioved  lo  elfeel  a  cure,  an  o})erat.i(Hi  should  he  u(loj>tetl  that  will 
thoroughly  expase  the  entire  cav- 
ity tocurelteinent.  The  Denker  i''"  >w 
0{>eni(i4)n  dcK's  it,  and  it  accord- 
ingly Iiiis  a  placx'  in  the  tR-at- 
nient  of  selected  obstinate  cases. 

Trrkniffnt.  —  (o)  A  general 
anrsliielie  should  be  given. 

ib)  'J1ie  patient  should  )>t- 
plaeed  lu  Rose's  jMvsition,  with 
the  head  hanging  over  the  end 
of  the  talile. 

(r)  Pastna.sa]  tampons  shoul<l 
be  intrtMlufeil  lo  keep  tlir  blood 
from  the  throat  and  trachea. 

(rf)  Make  the  lahiogingival  in- 
Lcision    as   in    the    Caldwell-Ijuc 
r«iH-mtion,  extending   it    to   the 
inetlian  line  'Fig.  107). 

ie)  Klevate  tlic  soft  tissues  and 
periosteum  over  the  canine  fossa. 

'/)  llemove  the  anterior  wall 
(ninine  ftwsa)  of  the  maxillary 
sinus  Hs  in  the  Kuster  and  Calrl- 
well-I,uc  ojKrration?*.  an<l  then 
remove  the  bridge  of  hone  be- 
tw^fu   (he  canine  fossa  and  (lie 

lower  portion  of  the  pyrifonn  opening  of  the  nose,  as  shown  in  Fig.  168. 
My  thus  extending  the  bony  wtanid  the  anterior  angle  of  the  sinus  is 
dC[>OM*<l  loojieralive  intt-rfereuee. 

iff]  Through  (he  it|)iMiing  thus  nuide  remove  the  eileniatous  meiiibnine 
and  granulntion  tissue  wIk'IWvt  they  may  U*  found. 

(h)  Klevate  the  nnu*o[x'riostenin  of  the  iuferii)r  meatus  of  the  nu.-^i*, 
and  of  the  inferior  turbinated  bmly.with  a  small  flat  elevat/jr  so  curved 
iLi  to  iidiipl  it  lo  (he  anatomical  <-tinfigurat!on  of  the  parts. 

|i)  Inei.sf-  tlh!  unieoperiosteum  thus  elevatetl  and  eonvcrt  it  intn  a  rec- 
tanguUr  Hap  to  lie  turned  outwanl  on  the  fli^>r  <ff  flie  sinus. 

(j)  Remove  tU'  bony  wall  and  the  anterior  purlioii  of  the  dt-nudrd 

inferior  turbinated  bone  with  boneH-utting  foneps.  the  nnico[»erii»steal 

Hap  lieing  turned  into  the  na.sul  ebainlwr  to  j)revenl  injuring  it  with 

lh<*  Uhh'  foreejm.     The  o|H'nihg  through  the  nasu-autrtd  wall  .should  be 
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llir  [)N)k<<r-Anlrum  ftiM-rmiim  fi.  ittr  iirc«  oi 
tHittp  ifiiiiivnl  Ut  Ili«  KiiMer  tu»\  iTir- 4.'.nMwp|l-l.u<- 
oiicrHtJims.  In  \\w  Jivuket  <>|M-raliim  nddilioiirl 
tMinc  St  ibo  iiKht  of  xhr-  itoitMl  tiiia  (b)  t*  rcnovrd. 
fnim  h  In  the  (lyrirotm  uiwrtuie. 
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i\uUe  larj^,  as  in  the  CaUlwell-Luc  operation.  Otlierwise  it  will  soon 
liecome  riaseil  anil  tlefeat  tlw*  jHirpo.'w  (if  the  o|>enitlon. 

(k)  Turn  the  mueoperiosteal  flap  on  to  the  sinus  floor  and  hold  it  in 
position  for  twenty-four  to  feirty-eiglit  Jiours  with  an  iwlofonn  gauze 
flrossing. 

(7)  Tlie  after  treatnient,  ft-s  in  thi*  <'Hl<lwf'U-T.nc  o|)eration,  consists 
in  watoliinj^  th<-  <a,st' and  reducing  exuberant  granulations  with  caustics 
as  soon  as  they  appear. 

6.  The  jRnsen  Operation. — Jansen  claims  that  if  one  of  the  sinuses  is 
alTected,  all  on  tlml  side  of  the  head  are  affected;  he  therefore  directs  his 
attention  totheeiilire  hihyrintli  rather  than  to  a  jiarticutar  subdivision  of 
it.  His  {>osltion  Is  prol>ably  extreme,  altiiough  all  the  sinuses  in  iniuiy 
cases  are  more  or  less  involved.  The  maxillarj'  sinus  may  aet  as  a 
reservoir,  receiving  the  secretions  from  the  anterior  ethmoidal  and  frontal 
sinuses;  or  the  sphenoidal  sinus  may  be  the  primary  seal  of  the  disease, 
and  the  secretions  from  it  discharging  upon  the  upper  surface  of  the 
middle  turbinated  body  may  excite  a  secondary  sinuitis  in  (he  other  sin- 
uses. A  more  rational  explanation  is  that  an  obstructive  lesion  m  (lie 
region  of  the  middle  turbinated  body  and  the  infundibulum  often  pcsuILs 
in  on  interference  with  tlie  drainage  and  ventilation  of  all  tlie  sinuses. 
Tlie  middle  turblnal  and  the  infimdibulum  often  form  tlie  "key"  lo  the 
etiology  of  sinus  intlnnimntions. 

lu  complicated  case^,  where  all,  or  nearly  all,  of  the  sinuses  are  in- 
volved, either  primarily  or  secondarily,  an  effort  should  he  made  to 
determine  in  which  group  of  cells  the  lesion  has  its  frK-al  centre,  and 
wliether  the  obstruction  is  within  the  "vicious  circle"  of  the  nose.  The 
operative  procedure  should  then  lie  directed  to  the  partic-uhir  group  i>f 
cells  involved,  or  to  the  hiatus  and  infundibnhim  if  tliey  are  obstnictexl. 
Hainng  estahlLshed  ventilaticni  and  drainage,  tlie  cells  will  often  clear 
up  with  little  or  no  other  treatment.  In  other  cases  it  is  necessary 
to  exenterate  the  entire  labyrinth  before  a  cure  is  effected.  It  is  in  these 
cases  that  Jansen  s  operation,  or  some  modification  of  it,  may  l»e  em- 
ployed. This  ojjcration  is  n  modificjilion  or  an  elaboration  of  ihe 
Caldwell-Luc  operation,  an<l  (-onsists  of  the  following  steps: 

(a)  The  mouth  and  teeth  should  l)e  carefully  scrubbe<l,  and  ihe  lal)i<v 
gingival  fossa  packed  with  strips  of  gauze  to  keep  the  .secretions  away  from 
die  i>[)eTative  field  and  from  the  trachea. 

(h)  (Jeneml  anesthesia. 

(c  The  head  of  the  patient  should  hang  over  the  table  to  keep  the 
blood  from  (-ntering  (he  trachea. 

(<^)  The  incision  is  made  as  in  the  Knster  and  Caldwell-Luc  o|>erations, 
and  the  periosteum  aiul  soft  tissues  are  elevated  over  the  canine  fos.-Mi. 

{e)  The  bony  wall  (canine  fos-sa)  of  the  sums  Is  removed  with  a  chisel 
and  rongeur  forcejjs.  thus  exposing  the  cavity  of  the  antrum  to  view. 
Palpation  with  the  finger  and  exploration  with  the  prolte  should  aUo 
Ire  practi-sed.  'I'he  diseased  areas  should  Ijc  cupctted,  leaving  a.s  much 
as  pos.sil)le  of  the  healthy  mucous  membrane,  as  it  will  be  needed  in 
the  final  regenerative  process  following  the  operation. 
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(/)  A  mucous  membrane  flap  may  be  made  by  an  incision  corre- 
sponding to  the  atlachment  of  tlic  inferior  turbinated  body,  and  one  along 
ibe  floor  of  the  sinus,  the  two  incisions  uniting  posteriorly,  thus  forming 
a  long  tongue-shaped  fhip.  The  tip  of  the  flap  is  drawn  forward  and 
stitched  to  the  buccal  mucous  membrane  at  the  median  extremity  of  the 
labiogingiv»l  incision.  The  bone  of  the  middle  and  inferior  twrbinated 
bfxiies  should  be  shelled  out,  leaving  the  mucous  mcmbrjine  of  the  nose 
as  Dearly  intact  as  [Kissibk-.  tu  form  a  mucous  membrane  covering  for 
the  flour  and  anterior  wall  of  the  antrum.  The  little  finger  should  be 
uisertcd  into  the  noae  for  counterpressure  while  performing  this  step  of 
tlie  operation. 

The  ethmoidal  cells  are  curetted  through  the  naso-antral  wall  n'a  the 
canine  fossa.  The  sphenoidal  sinus  is  likewise  cuppttc*)  tlirough  tlie 
same  route.  The  posterior  ethmoidal  and  sphenoidal  sinuses  may, 
however,  l)c  more  easily  curetted  by  the  intranasal  route. 

Having  curetted  the  posteiior  ethmoidal  eells  and  (he  sphenoidal 
sinus  through  the  naso-antral  wall,  and  having  made  thf  mucous  mem- 
brane flap  referred  to  in  tlic  preceding  paragraph,  and  having  stitched 
it  into  plaoe.  the  ea.se  is  ready  for  the  first  dressing.  A  strip  of 
gaun^  moistened  with  therompound  tincture  of  ()enzoin  should  Ix"  loosely 
but  carefully  packe^l  in  the  oix^mtcd  sinuses.  If  it  is  dcsiretl  to  leave 
the  labic^ngivul  incision  open  the  gauze  should  \)o  folded  and  left  in 
the  opening,  as  in  the  Kuster  operation.  If,  on  the  other  hand,  the 
labiogingival  incision  is  to  be  closed  thr  end  of  the  strip  of  gauze  Ls 
placed  in  the  naso-antral  opening,  a  small  suture  attached  to  it,  and 
brought  out  through  tlie  nostril.  If  tills  precaution  is  not  taken  it  may 
l»e  dilheult  to  remove  the  dressing.  The  first  dressing  Ls  left  iu  |i«si- 
tion  sbimt  five  daj's.    The  wound  is  re-dressed  every  one  or  two  days. 

T\w  cjLse  should  be  carefully  inspected  at  frequent  intervals,  all 
pTniberant  granidations  reduced  by  the  application  of  caustics  or  the 
actual  cauter}',  and  evf rything  done  to  promote  a  clean,  healthy,  regen- 
erative process.  The  time  required  for  complete  healing  varies  from  a 
few  weeks  to  several  months. 

The  operation  seems  to  be  a  vcni'  radical  one,  attended  by  much  danger, 
and  to  require  great  skill.  The  anatomical  relations  shovdd  l>e  studied 
on  the  cadaver  before  attempting  to  operate  on  the  hving  subject. 
Saline  writers,  notably  Oiimli,  oppase  Jansen  in  his  claims  ils  to  the 
Hcties.sibiltly  of  the  sphenoid  by  this  route.  Onodi  says  that  in  tweniy- 
fivc  skulU  he  was  only  able  to  reach  the  sphenoidal  sinus  by  the  antnti 
route  in  three.  One  of  .Tans<'n's  former  assistants  told  me  that  he  was 
able  to  do  so  in  all  of  the  2(X)  skulls  examined  by  him  (OmHeld). 

A  [lossible  sourev  of  danger  is  the  internal  carotid  artery  which  runs 
along  tlie  <iuter  wall  of  the  sphenoitlal  sinus.  If  there  i.s  necrosis  at 
ihu  point  the  curette  might  f>ass  through  and  wound  the  artery  and 
mu.sv  a  fatal  hemorrhage.  Such  an  accident  is  a  remote  jMissibility. 
After  a  limile<l  experience  with  this  oj>cniii(iii,  my  impression  Is  that 
it  would  be  better  anrl  safer  to  exenterate  the  ethmoidal  and  sphcnoirlal 
nuiaea  aud   do  a  Caldwell-Luc  operation  a  few  weeks  subsetjuently. 


228  7'Kff  NOfiK  AXD  ACCESSORY  StXUSES 

As  inciilionLMl  t'lscwhtTC,  tht'TV  U  less  liability  to  mcniiigitU  if  the 
tntrann.sji)  surgery  is  performed  a  few  weeks  prior  to  an  external  sums 
operation.  Furthermore,  the  intrana>sa]  route  affords  a  more  nattmil  atid 
a  safer  route  to  the  piiaterior  ethmoitlal  and  sphenoidal  sinuses. 

The  of>enition  is  needlessly  enide,  and  the  risk  out  of  j)i-oportioii  to  the 
good  to  \ie  accomplished  by  it.  A  CaUlwell-Luc  and  the  intranasal 
o|K'nitit)ri  upon  the  ethmoidal  and  sphenoidal  sinuses  is  a  more  com- 
mendable mode  of  prixtdun*  in  pansirmitis. 

THE  PAETIAL  REMOVAL  OF  THE  ETHMOIDAL  CELLS. 

In  srtnie  cases  a  single  ethmoidal  ivW  may  Ik*  the  seat  of  infection  and 
iriHamtnution,  and  it  ulone  may  require  snrj^ical  interfercnec.  The  bulla 
etliinoithilis  is  sometimes  alTectf*!  while  all  tlur  other  cells  are  uppan-ntly 
hcidthv.  Ix'.ss  frermcntly  one  of  the  other  ethmoidal  eells  is  ijivolvi-d,  or 
the  anterior  cells  may  be  the  scat  of  infection  while  tltc  posterior  ci'lls  are 
free  from  infection ,  or  the  posterior  cells  may  be  affected  and  the  anterior 
cells  l)c  normal.  After  locating  the  cell  or  cells  involved,  the  middle  tur- 
binated bo<ly  (middle  conehal,  or  a  portion  of  it,  may  Ur  n-movcd  and 
the  exposed  wall  of  tin*  diseased  cells  broken  d4>wn  with  a  <un'tte  or  a 
(Jriinwald  biting  forceps.  The  l-cII  llms  ojx*ned  may  close  by  granula- 
tion in  the  pnMVss  of  repair,  thus  nc(v.ssitating  n-jx-atcd  curettcments 
Ix'forc  a  cure  is  established. 

If  after  rt'{wated  attempts  a  cure  is  not  eflfected,  it  may  become  neces- 
sary to  |)erform  a  more  complete  operation. 

THE  EXENTERATION  OF  THE  ETHMOID  CELLS  VIA  THE 
INTRANASAL  ROUTE. 

'llie  complete  removal  of  the  anterior  and  posterior  ethmoidal  cells, 
while  practieally  feasible,  is  often  physically  impossible,  on  account  of  the 
anatomical  location  of  some  of  the  cells,  l^ome  are  inaccessible  on  aeeount 
of  the  frontonasal  priM-e.SsS  of  the  niaxitlary  bone,  and  in  some  instances  one 
of  the  anterior  ethmoidal  tvlls  extends  over  the  orbital  cavity  (Fij;.  1  12) 
and  Is  surgically  inactvssible.  I  have  occusionully  ojxTulcd  upon  cases 
in  which  the  pastcrior  cells  extended  backward  along  the  side  of  the 
sphenoidal  rclls,  and  have  seen  anatomical  specimens  iTi  which  they 
extended  U'liind  the  sphenoidal  c<'lls.  For  these  and  other  reasons  the 
tolid  exeuleration  of  the  ellnnniiljd  (tcIIs  is  not  idways  practicable.  Hentv, 
when  the  term  total  exenteration  is  used  in  reference  to  these  crlLs,  the 
idea  I  wish  to  convey  is  that  they  are  rcmove<l  as  completely  as  |>nssible. 

Tlie  indications  for  the  complete  exenteration  of  the  ethmoidal  ii'lls 
is  the  pn'sence  of  a  ]x*rsistent  infection  and  inflannnation  <»f  the  nnicons 
membrane  of  the  entire  ^roup,  which  obstinately  resist.s  simpler  methods 
of  treatment. 

Technique. — (c)  First  indmr  complete  local  anesthesia  by  the  local 
application  of  a  10  per  cent,  solution  of  ctx^ine 
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(b)  Remove  the  iiii(l<ilc  turbinated  bofly  as  I'lsewJiere  c!c.srril)e<l. 

((•)  Next  sever  the  iKisterir>r  aiul  sn]x*rior  attaclunenis  of  the  e*h- 
inoklal  (vlb)  witli  (he  author's  nj>ht-rtu;;Ie  knife  {Ki;;.  ] 50),  lis  shown  in 
Fig.  17G.  The  knife  sliould  be  introduce*!  into  tlie  middle  iiiuatus  of 
t!ie  nose  with  the  blade  pointing  <lc)\viiward  (Fig.  lOU),  an<]  when  the 
anterior  wall  of  the  sphenoid  is  reaolie*!  tlie  blade  should  be  tiinietl  di- 
rectly outwani  and  forced  upwanl  along  the  anterior  wall  of  (he  sphmoiil, 
severing  the  ethmoid  (vlls  fnmi  it.  The  blade  is  then  drawn  forwanl 
akHig  the  roof  of  the  nose  (Fig  I7b),  severing  the  cells  from  the  plate  of 
l>onc  to  which  they  are  attached.  The  blade  of  the  author's  right-angle 
knife  has  a  l»!unt  end,  and  is  of  such  length  (hat  it  will  not  injure  tlie 
orbital  plate  in  nuiking  the  incision  just  described,  provided  the  operator 
e.\ercu(*ji  onJinar^'  judgment  and  mechanical  .skill  in  u.'tiiig  it. 

Flo.  tM 


Th*  author'*  rig:ht*ftast«  turbiftaL  ktiife  inlnxlut^d  into  tbe  oukl  etumher  with  JU 

(rf)  The  orbital  attachment  of  the  cells  remains  to  be  overcome. 
This  is,  perhaps,  most  ea.sily  and  safely  accomplLshed  with  a  curette. 
The  Liiterctfllular  walls  are  very  thin  and  friable,  and  break  <lown  under 
t\w.  gentle  application  of  (he  curette.  The  scraping  or  cutting  surface 
of  the  curette  should  Im>  din^cted  outward  against  the  orbital  wall  (Figs. 
\~i}  and  171)  and  drawn  forwanl  with  short  movements  until  the  entire 
siirfaee  U  comparatively  smooth.  The  curettage  shoulcl  U*  so  gently  done 
that  the  nnieous  membrane  and  jieriostemn  of  the  orbibil  wall  are  not 
injured  or  the  orbital  plate  broken.  This  can  be  accomplished  with  eoin- 
parAtive  safety  to  the  orbitid  contents  by  an  experienced  and  skilful  op4'r- 
ator.  -Vii  inex|x'rieneed  or  bungling  operator  might  fraeture  or  perforate 
itie  orbital  plate  anil  admit  infectious  niicroorganisms  into  (tie  orbital 
cjivily,  with  ili.sa.strous  results.  In  an  ex]>erience  covering  two  huniireil 
n|>rTatioii.s  I  have  .seen  but  one  orbital  involvement,  and  that  was  an  em- 
phvM-nia  of  the  eyelid,  a  condition  which  t]i.sap|M-ared  in  forty-eight  hours. 

(r)  'Hip  after-treafriieiU  is  iiii|>nrtan(^  as  the  final  sueces.s  or  faihire 
<rf  tlio  opemtion  will  largely  depen<l  upon  it.  If  the  patient  is  ojKrated 
on  in  a  hospital,  as,  indeed,  he  should  be,  it  may  not  Ix-  necessan-  to  pack 
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the  nose  with  gauze,  providod  the  house  surgeon  is  competent  to  puck 
it  if  hemorrhage  occurs.  If  profuse  and  peraistent  hemorrhage  follows 
the  operation  the  upper  ])ortion  of  the  na-sal  chamber  should  be  packed 
at  once,  the  packing  being  removed  in  from  twelve  to  thirty-six  hours. 
If  ihe  primary  hemorrhage  Is  profuse,  but  ceases  after  a  half-hour,  or 
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( 


OhmUm*  of  the  •thmoidol  oella  ofler  tfa«  rvtnovd  of  lli«  middle  turbinai^^'l  bn>)y.  The  mt- 
UnC  •dlR  of  tli9  sur«tl«  i»  directed  upwmrd  and  rem*ivet  the  cells  from  the  ur»iiiiil  ptato  mi  fur 
fnrward  lu  tliv  doited  line. 

in  less  time,  the  nose  should  not  be  packed.  Indeed,  avoid  placing  a 
firmly  packed  dresaing  hi  the  up(>er  |>ortion  of  tlie  nasal  cliainljer  wlien 
tlie  circumstances  warrant  it,  as  ihe  parking  may  I>e  u  greater  danger 
than  the  operation.    A  firm  packing  may  fracture  the  orbital  plate, 

Fia.  171 
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Currltaev  of  the  ethmoidal  aintUAa.  ft^onnd  Mep.  The  ruretle  ia  lurmM)  outward  ivpunsL 
ilip  rirhiiDl  plnie  kik]  hruk*  ilown  th«  inter««]lular  walln  of  t)in  eiTitnoid  orlts,  including  llu*  hull* 
#lhin<iid»liH  x  and  th«  lirii'  of  attarhtuBnt  of  t)i«  middle  lurbiiiafMl  body. 

cause  a  rctendon  of  the  secretions  which  may  l)e  forecxl  into  the  orbital 
ravity,  or  the  secreltonfl  may  undergo  rapit3  n'tirigntde  changes,  Iiecome 
absorbed,  and  cause  toxemia.  Drainage  and  ventilation  of  the  operated 
art-a  arc  priuie  requi-sites,  and  should  V>e  maintained  if  possible. 

The  area  of  operation  should  be  loosely  packed  with  cotton  saturated 
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wilh  a  10  per  cent,  aqueous  or  ^lycrnn  sulutiun  of  itliUiyol  for  thirty 
minutes  dally  for  one  to  two  weeks.  If  graiiiihitions  form  tliey  sliould 
be  tttiieluHl  wiUi  curfx>lic  acid.     If  foci  of  siipptirutioii  jKTsi.st  the  area.s 
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The  ■utltar'B  mitldtB  turiiuul  kaivw. 

ihotiM  l)c  probed  to  discover  if  there  is  a  hidden  cell  from  which  the 
granulations  .spring.  If  such  a  cell  is  found  ita  OHtiuin  of  discharge 
.should  be  enlarged  and  free  drainage  and  ventilation  e.'itablished.  The 
case  should  be  wutched  several  weeks,  and  in  exceptional  cases  for  months, 
or  until  all  foci  of  infection  are  eradic-ated. 

Turbinectomy  with  the  Author's  Knife.— Inasmuch  as  the  partial  or 
complete  removal  of  ilicinitidle  turbinated  body  is  frequently  necassar\*  to 
relieve  muscular  asthenopia  (imbalance  of  the  extra -ocular  or  intra-ociilar 
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Til*  Am  aivp  *tt  iHe  ramuval  of  ihe  mirfdla  turbiatti  with  lh«  auUior'ii  lurbtaal  knifv, 

muscles),  and  to  establish  drainage  and  ventilation  of  the  nasal  accessory, 
sinu>4f.s.  I  have  endeavoreil  to  devise  some  .simple  means  to  accomplish 
it.  The  turbinotome  (Fig.  17-),  herewith  prc-H-nted,  in  a  meiLsnn',  .solves 
the  [m>blem. 
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Technique  of  Turbinectoiny.— (a)  Ccx'uiiic  unesllirsia. 

\h)  iTitrijtiutv  tliu  runvii  bladi*  of  the  kiiifc  Ix'twwii  the  luidcilc 
turbiiial  and  the  st'plum  at  the  [jostcrior  cxtreiuiiy  of  the  (iiri»iiiatc<i 
Ixxly  (Fig.  IJ-A). 

{(•)  Then  draw  it  forward  along  the  line  of  attachment  to  the  anterior 
end  of  the  middle  tiirbinal,  thus  removing  it  in  its  entirety  (Fig.  I  74). 

(rf)  Itcmove  the  scvcrpfl  jxirtion  of  tlic  turhinul  witli  drrs.sinj;  forrcps. 

{e)  As  the  anterior  and  posterior  ethmoidal  arteries  supply  the  irmhlle 
(nrhinal,  hemorrhage  may  iic  free  smd  fxrsislent.  If  (he  ]>iilient  is  in  a 
ho^ipital,  no  dressing  otfier  than  a  dusting  powder  of  bi:inuith  or  biiiinu  !i- 
iodinc  need  be  appUed.  If,  however,  the  patient  is  sent  home,  anti  ia 
not  easily  accessible  to  the  operating  surgeon  or  his  assisiimt,  the  space 
between  the  line  of  altuclmiunt  of  the  (urbinal  and  the  .septum  should 
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he  firmly  packed  with  a  strip  of  sterile  gauze  dusted  with  bismuth. 
'I'his  may  l>e  left  in  position  for  forty-eight  hours.  The  nasal  chaml>er 
should  .suljsequeutly  l)e  kept  fit'e  from  secretions  by  daily  irrigatious 
with  sterile  normal  salt  ^olution  or  by  puckiiig  the  nos**  lightly  with  a 
1(1  [MT  cent,  aqueous  solution  of  ichtliyoj,  wliieh  should  be  n^niovrd  in 
twenty  to  thirty  mimites. 

The  Author's  Method  of  Removing  the  Ethmoidal  Cells  and  Mid- 
dle Turblnal  En  Masse.  .Vs  tin-  rthmoidul  c-rlU  have  thi-ir  chief  fixed 
atiaehments  on  their  outer  (orbital)  and  upfMT  (cranial)  walls  (Fig.  I7i>) 
it  is  possible  to  remove  them  and  the  middle  tnrbinal  nt  ma.H.te.  The 
advantage  of  Ibis  procedure  consists  in  the  availability  of  tlie  removed 
s(MM'iuu'n  for  in.t]^K'Ction.  When  thus  removed  the  mucous  membrane 
and  bony  waits  of  ihu  cells  may  l>e  examined  microscopically  and  niacro- 
.seopically  for  ]»alliological  lesitais.  When  the  cells  are  exenteraled  with 
a  biting  forceps  or  curelttssucb  examinations  are  impossible  or  greatly 
hindered.  Inasnuu'h  iis  our  pn'Sfut  knowledge  of  the  disease*!  process*^ 
in  this  region  is  very  ini|>erfeet,  the  value  of  a  methtxl  whcreliy  the  tissues 
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may  In-  romovcfl  en  ma.i.te  is  obvious.  \Vi(h  the  knowledge  thus  obtained 
the  snrj^MHi  will  inure  c|uiekly  mature  Iiis  jiulgjiieiit  a^  to  the  niorbirl  pro- 
cesses and  the  l^-st  iiietlu«J.s  of  (n-a(iiit*iil. 

1  have  reuiovetl  the  ethinoiiliil  liiinTiiilh  by  enrettafje  (Fig.  170)  in  more 
thun  Ittoimndred  eases, ami  thi-  eliiiical  rcsull-shavc  been  uniformly  sutis- 
factory.  The  chief  que-stiou  involved  is,  Woiilcl  a  less  radical  exentera- 
tion have  l)een  etjually  jsntisfaetor)?  Judging  by  the  reports  of  other 
.Hur>;eons,  I  infer  that  they  have  l>een  fairly  suetf.'^.sful  witli  less  radical 
work.  Jnd^n^  by  my  own  exi>erienee,  I  have  not  had  as  good  results 
witli  partial  exenteration  of  the  cells  as  I  have  l>y  the  more  radical 
operation.  Thus  far  I  have  seen  no  niifuvonible  msnlLs  fallowing  two 
hundred  radical  exenterations  of  the 
ethmoidal  sinuses.  I  feel  justified 
therefore,  ui  presenting  tills  methotl 
of  removing  the  ethmoidal  cells  and 
mid<lle  turbirmtfKl  IiimIv  fii  mansf. 

Indications. —The  total  removal 
of  the  ethmoidal  cells  and  muMle 
turbinal  .seems  to  be  indicated  in 
chronic  suppuration  eoniplieated  by 
polypi,  or  a  narntw  or  rxflurled  ol- 
factory Ussun-.  \Vht'n  it  is  possible 
to  widen  the  olf actor}'  fissure  suffi- 
ciently by  the  submucous  ivseetion  of 
the  septum,  one  indication  for  the 
radieid  exenteration  of  the  ethmoidal 
Ub\Tinth  is  removed.  If,  however, 
llic  suppuration  and  polypi  continue 
hi  spite  of  the  repeated  incomplete 
operations  with  foreep.s  or  other  in- 
struments, the  radical  operation 
befewith  given  nuiy  lie  ado])ted. 
Anotlier  indieatioii  for  the  total   w- 

moval  of  the  ethnmidal  fvlls  consists  in  the  |)ersistent  forinution  of  plas- 
tic adhesions  lM>tw<'cn  the  scptmn  and  outer  wall  of  the  rio>e  after  the 
incomplete  ojHTations.  I  have  often  seen  such  formaliuns  after  die 
partial  rvmoval  of  the  cvWa,  and  it  was  only  after  a  complete  exentera- 
tion that  they  ee^iscd  to  form. 

Caution.— it  should  l>e  said  that  this  operation  should  never  l>e 
altempled  l»y  an  inexperienced  and  unskilled  siirjjeon.  While  an  exj>eri- 
ciiced  and  skilleil  surgeon  may  remove  the  ethmoidal  cells  from  the 
eraniiil  un<i  orbital  j>lates  of  Ikhic  with  safety,  one  less  expcrienccil  and 
itkitled  might  break  thrf»ugh  either  piate  of  Immic  and  expKxse  the  cranial 
or  orbitid  cavity  to  infection.  1  wisli  to  stjite,  however,  that  after  a 
sonwwhat  cxtcnde*!  experiente.  I  have  had  no  difficulty  in  limiting  the 
ojirration  within  the  bounds  of  the  cranial  and  orbital  plates.  I  am 
^iiiiliHl  by  sight,  the  mental  picture  of  the  anatomical  n'lations,  and  the 
wu^  of  t<»uch.     The  sense  of  touch  is  a  ven*  important  guide,  as  the 


Scli«iit&  altovriiiK  iJii*  rliirf  allarliiripiils  of 
ihe  vthm<iMal  cells  K  B  to  tb>^  Diaainl  plurc  nf 
tlip  (roiitoJ  shove  and  to  lh«  icvuer  orhilRl 
vriklla  r>ii  t)i«  oiit«r  a^itf^l.  TliP  t'thmoiil  ia 
■  Kit  att&chpil  to  the  cribirorm  platr.  It  U 
t>h>-ioiu  that  if  thne  two  pUnrn  of  Mttacti- 
mnnt  hi*  rtevprfHl  (hot  ihn  vlhiiioid  etlla  aoil 
f  )ir  tuiilillp  I  urbirittls  will  hr  pntirrl.v  (Irtuvlinl. 


Thm  iadtiou  alone  tli"  "tliitnl  |il»i«>  wiili  the  A^iihor's  curvM  cthmwld  nr  turblnal  knife.  The 
rAindnl  Una*  indicatr  the  ana  ini-i»nl  wilK  the  knife.  The  heavy  black  line  beiuwih  Ibe  roof  nf 
the  DOM  )■  the  Hue  of  incinon  pravioiuly  mmd»  with  the  nKht-unftle  knife, 

(/.►)  IntrcMlure  the  right-jin^Ic  knifc'(Fig.  l.Vl)  into  tlio  nasal  chainl>cr, 
witli  iLs  l>lade  pointing;  towiinl  iho  Hoor  of  the  nose  (Fip.  !0W).  When 
til**  posteritir  erul  of  thv  mulilU-  titrbinal  is  rfaclie*!  tnni  the  Made  onl- 
wiml  until  it  stan*ls  horizontallv. 
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(c)  Then  eiif^ago  ilii'  ItlmJe  at  the  posterior  attachment  of  the  middle 
lurhitiHl  luid  rut  upwanl  alitn^  the  autentir  wiill  of  the  sphenoid,  thus 
severing;  tlie  ethinoiilul  cells  from  it.  Wiru  it  lias  reiiclied  tlie  cranial 
plate  dmw  it  forward,  slmving  tlie  ethmoid  cells  from  it  nntil  near  the 
anterior  end  of  tlie  middle  tnrhinal  (Fig.  170). 

At  this  point  the  tip  of  tlie  blade  should  begin  to  lag  behind  the  shank 
of  the  instrument,  an<i  finally  slide  from  the  tissues  into  the  anterior 
space  of  the  nasal  chamber. 

By  this  procedure  the  ethmoidal  cells  are  severed  ftom  the  cranial 
plale  and  from  the  anterior  wall  of  the  .sphenoidal  .sinus. 

u/)  Next  iiitrixlucf  the  orbital  philc  knife  beneath  the  jjosterior 
attachment  of  the  middle  turbhiul  (Fig.  177)  and  di.*iseet  upward  along 
die  anterior  wall  of  the  sphenoid  to  (he  cranial  plate  iibove,  then  dissect 
forwnni  and  sever  the  cells  from  the  orbital  plate  tiutil  the  whole  outer 
attAchment  of  the  ethmoidal  cells  is  separated,  as  shown  by  the  area 
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covrnNi  by  tlic  shade<I  lines  in  Fig.  17G).  The  major  portion  of  the 
ethiiioiilnl  cells  and  middle  tnrhinal  are  theivby  completely  sevei'ed  froiu 
their  attachments. 

(r)  Seize  tJic  anterior  end  of  tln'  middle  turbinal  with  forceps  and 
rpmove  the  severed  mass  fmni  the  nose.  Fig.  178  shows  the  outline  of 
the  cells  on  the  orbital  wall  after  the  removal  of  the  mass.  This  area 
mav  be  gently  curetted  to  remove  edematous  or  diseased  mcmhmne, 
an«l  tlH'  remains  of  the  bony  intercellular  walls.  The  cell  walls  are  .so 
friable  that  great  delicacy  of  manipulation  is  nccessarj'  to  remove  them 
without  breaking  them  in  the  operative  procedure  and  in  removing  the 
mass  from  the  nose. 

.iftrr-treafmenL  The  |>atient  shotiUI  remain  in  Ix'd  for  from  one  to 
three  days,  hiiving  Ihe  o|i*'mted  an*a  gi-ndy  inop|M'd  every  four  hours 
with  a  10  per  cent,  aqueous  solution  of  ichthyol  to  prevent  infection  and 
promote  the  outward  (wmotic  flow  of  seniin,  At  the  end  of  three  days  a 
10  |»er  cent,  glycerin  solution  of  ichthyol  may  l*  use^l,  as  the  tissues  will 
llien  tolerate  the  more  active  osmotic  action  of  the  glycerin.     By  the 
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ftsiniotic  ac-ticjii  i>f  tlie  glycerin  ami  ttu*  aiitiscjHir  action  nf  (lie  ichtliyol 
ihf  wound  may  Ix*  kept  clean  ami  free  from  infection.  Watch  for 
graiiulfittons  and  (wlhosivc  processes,  and  check  them  by  tl>e  cmitioiis 
application  of  dehydrated  crystals  of  chromic  acid. 


EXTERNAL  OPERATIONS  UPON  THE  ETHMOID  SINUSES. 

Moure's  External  Ethmoid  Operation.— This  nixration  may  l«e  |)er- 
formed  in  thnsi-  ra-srs  in  which  cxleii.si\'e  riccnwis  and  polypi  un*  present 
in  the  ethmoidal  region,  us  it,  exposes  the  field  of  opemtinn  Ix'tier  than 
any  other  inelhod  of  o(H'ra(ion.  It  may  also  Ir*  n.sed  lo  rxpivM'  lai^ 
tumors  in  this  region. 

Technique. — («)  'I'he  operation  should  Ix*  pei-fonned  under  j;eneral 
ane-slhe.sia,  thouj^jh  it  nmy  be  done  under  local  injections  of  Schieich's 
mixture  combined  with  Uk^I  cocttjjie  anesthesia  of  the.  nnsul  inucoiis 
membrane. 

l^ia.  179 
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Moure's  oporalinn  upnn  Dip  nncpriiir  eilimoiilal  m>IU.     IIm  tlotmj   liiir  ii  indimiM  thr  tirra  of 
btinn  remove)  from  ilie  ialeraJ  wall  of  ilie  miM  lu  cxpumi  tlie  eelb. 

(ft)  Insert  postniLsal  tampons,  one  in  either  nostril,  to  prevent  the  blood 
entering  the  trachea. 

(c)  Make  an  inciHi<Hi  aloii^  the  ridge  of  the  nose  from  a  point  midway 
between  the  eyebrows,  an<l  extentling  it  downward  to  the  nasal  o|M^ning 
on  (he  side  to  Ix;  operated,  at  the  junction  of  the  cutaneous  septum 
with  the  ala  or  whip  of  the  nose. 

{(i)  Elevate  the  soft  tissues,  inclu<iing  the  peria'^teum,  as  shown  in 
Fig.  17!>. 

(e)  Resect  the  nasal  hone  and  the  frontal  prm-ess  of  tlie  maxilla,  as 
shown  in  ihc  area  encircled  by  the  dotted  line  (fl)  in  Fip.  170. 

(/)  Ha\"ing  thus  expased  the  ethmoidal  labyrinth,  the  entire  ethmoid 
region  may  l;>e  thoroughly  exenlenited  with  a  cui-elle. 

If  the  disease  is  well  advantrd,  tiiat  is  lo  say,  if  there  are  pcih-jn 
and  ^anulation.s,  every  vesti^  of  the  cells  should  \x-  ivmoved.  "^llie 
cranial  plale.  the  ns  planum    (pa|ier  plate  n(  ethmoi*!)  or  orbital  wall, 
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an<]  the  Incri'ma!  Ijone  wliioh  is  acijacent  to  the  anterior  cells  shotiKl  Ikj 
gently  but  tlwroiiglily  curetted  until  tliey  are  snKK>lli.  In  atltlltion  to 
Ihese  .surfaces  the  etliinosphenoidal  wall  (pasterior  limit  of  the  <'th- 
inoiilai  eells)  shoiilil  ulsn  lie  thoroiijjhly  mrettcd.  If  all  ihese  surfaces 
app  clc-aPt'il  with  tlie  eiin-tte  and  the  antrrior  am!  po-stenur  ethmoi<!ul 
latiyrinths  are  separated  fn>m  their  attaehnicnts,  tlic  eells  and  the  middle 
turl>inate<l  body  may  Ik*  removed  through  the  nasal  wound  or  through 
Iho  anterior  naris. 

(tj)  The  exenterateii  s|xice  shouUl  be  packed  with  a  strip  of  pauze  in 
front  of  the  postnasal  tain|Hin  on  (lie  ofH'rated  siile,  and  the  pastna.sal 
tampon  reinoveil  from  the  other  siiie. 

(A)  Clase  tlio  skin  and  j>erioKteal  incision  with  fine  .silkworm  sutures. 
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t::x|M>»ui«  <■!  t>i«  uiiimir  vOitnoUUI  fvlb  ilimuKli  the  Innar  wwtl  uf  the  iirbit.     Itiin  nwlliitd  of 
pmvcdiire  is  ii()»t>t(Kl  U>  t\n>M<  rtuim  vutuiilii-aleil  l>.v  orliitat  ■■cllulhiq. 


(0  Watch  the  ease,  and  .sluuild  ^^raniiladons  spring  up  at  any  point 
tonrh  lliem  lightly  with  carbolic  or  rhrnniie  acid.  Should  |>oints  of  snp- 
pumlinn  lie  l(x*a(t*d,  probing  shonl<l  U-  done-  with  a  v'wv.'  fn  tracing  iliemi 
to  llifir  sounfs.  If  it  t^  fuuml  Id  U'  ait  uvrrtooknl  or  iiiacei'S-sible  evil. 
itH  un  anterior  ctiiinoidal  extending  over  the  orbital  cavity  or  a  posterior 
ethinoiflal  extending  to  tlie  lateral  side  of  or  behind  the  splienoidul  sinus, 
!ttr[ts  should  Ix'  taken  to  niuintain  u  patulous  o[HM]ing  for  dr.dtntgc  pur- 
poses. All  granulations  should  Ik*  removed  from  tlu'  point  of  suppu- 
rmtioii  iLH  rapittly  as  they  appear.  l'crsist«"nt  after-hvutment  along  this 
line  will  often  l»e  rewnnled  by  a  cure*  of  the  ease. 

Orbito-ethmoid  Operation. — (a)  Make  the  Klllian  incision  and  ele- 
vate the  tissues  and  |»crios|fUin  at  the  inner  asiK-ct  of  tlic  orbit,  as  shown 
in  Fig.  IHi).  (/')  Remove  the  nasoorbital  plate  of  bone  and  curette  the 
tihinoidul  cells  through  the  opening.  The  orbital  cellular  (issue  should 
aUo  be  explored  and  ihe  pu.s  evacuated  if  present.      Maintain  external 
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SPHENOIDAL  OPERATIONS. 

The  preliiniiinry  operntivc  procedure  for  rcnching  the  .spheiioidul 
ainus  consists  of  the  complete  ablation  of  the  middle  turbinated  body, 
thus  exposing  tiie  ostium  sphenoidale  to  view. 

The  anterior  wall  of  tlie  sinus  may  l>e  removed  with  biting  forceps 
(Figs.  181  and  182)  or  with  Mylea*' reverse  chiseb  (Fig.  183).  The 
ostium  sphenoidale  is  situated  in  the  upper  portion  of  the  anterior  wall 
near  tlie  septum  and  ap{>eHrs  as  a  round  or  tival  fenestruni.  The  sinus 
should  be  explored  through  it  with  a  blunt  probe,  to  determine  the  con- 
dition of  its  nmcous  membrane.  If  it  is  thickened,  soft  or  spongy,  or 
covered  with  granulation  tissue  it  shoidd  l_>e  carefully  but  thoroughly 
scrafied  with  a  dull  curette.  The  oj)erator  sliuuld  l)ear  In  mind  tlmt  llie 
walls  of  the  sphenoidal  cavity  are  very  thin,  and  that  there  is  danger  of 
perfoniting  them  and  tnmsniitting  infection  to  the  tiura  nmter,  the  ojilic 
nerve  and  vessel*,  and  the  sheath  of  the  internal  carotid  artery.  Tliese 
accidents  aviII  not  occur  if  ordinary  care  is  excrcisctl  in  carr^Hng  out  the 
details  of  the  operation.  Should  severt*  hemorrhage  (K-cur  the  .sinus 
sbouhl  be  packed  with  iodoform  gauze  for  twfniy-four  to  forty-eight 
hours  (T.  I*assmore  Bereus). 


CHAPTER    XIL 

NASAL  NEUHOSKS.     N.VSAL  HYDRoHKHKA.    CEtlOBROSPIN'AL 

UUINORRHEA. 

NEUROSES  OF  OLFACTION. 

TiiK  nfiiroscs  of  olfaction  aiv  cbaracteriTcd  by  citlier  (o)  a  pcnertt'd 
.Hcnse  of  smell  (parosmia),  {b)  oversensitivcness  to  olfactory  stimuli 
(hyperosmia),  (c)  a  partial  loss  of  the  sense  of  smell  (hyposiuia),  or 
((/)  total  lixss  of  t\\v.  sensi-  of  sniell  (anosmia). 

Parosmia. — Punwinia  is  eliaracterized  by  u  jH'ret'i>lioTi  of  imaginary 
odors.  The  pervr-rsion  of  the  sense  of  smell  may  be  clue  to  patholoj^icitl 
rhanges  in  the  olfactory  Itrain  fcntn*.  fnflaminaton'  <lisea.se  of  Ihc 
murou.s  moml)nine  in  the  attic  of  the  nose  may  al.so  produce  parasmia 
by  ovcrstimnlating  the  nerve  eiulings.  It  is  u.siially  found  in  centnil 
hraiii  lesions,  although  it  oeeasionally  occurs  in  hysteria,  hypochondria, 
epilepsy,  insanity',  and  sypliilis. 

Hyperosmia. — ^Hyperosmia  is  characteria.(l  hy  an  oversensitiveness 
to  olfactory  stimuli — that  is,  tlie  i)ert'eption  of  oilors  is  exa^pTdted. 
The  mast  delicate  [XTfumes  or  u(]ors  not  ordinarily  |)erctMveiI  an?  rcco;;- 
ni/scd  even  to  the  [xiint  of  unpleiLsantiiess.  In  some  cases  the  jxrccption 
nf  odors  persists  after  the  source  of  the  odor  is  removed,  and  in  this 
respect  the  condition  approaches  parosmia. 

It  may  be  due  to  an  irritation  of  the  olfactory  lobes,  hysteria,  neuras- 
thenia, hypochondria,  se.xual  disorders  in  women  (especially  at  the 
ineiistnial  i>eriod),  and  to  the  lowered  nervous  forces  accompanying 
wasting  dis<'ases. 

Hyposmia. — Hyposmia  is  chanicterized  by  a  partial  loss  of  smell, 
either  from  an  impainncnt  of  the  nmcous  membrane  cjf  the  attic  of  the 
nose,  the  nerve  endings,  the  bulb,  or  the  brain  centre.  The  im|>ainnent 
is  only  j^reat  enou|;h  to  obtund  the  jwreeption  of  odors  without  totally 
destniyirg  it. 

Anosmia. — Anosmia  is  cliaracteriyx^d  by  a  total  los.s  of  the  sense  of 
smell,  the  pathological  lesion  Ix'ing  more  extensive  than  that  found  in 
hypasrnia. 

I  have  often  siini  ctuses  in  which  there  was  a  total  loss  of  smell  dur  to 
a  bhM-kiiig  of  the  olfactory  fissure  by  an  enhii^Ml  middle  turbinal,  whit  h 
was  relievetj  by  the  removal  of  the  middle  turbinal.  These  ca.ses  were  also 
complicated  by  ethmoiilitis  ami  splicnoi<litis,  but  the  loss  of  the  .sense 
of  smidl  wa.s  m»t  liue  t<i  thf  inflammatory  disease,  a.s  the  ability  to  jMTreive 
inlors  was  immctiintely  restoreil  by  the  r*'moval  of  the  mitlillc  turbinate. 
If  it  had  been  due  to  disease  of  the  mucous  membrane,  considerable 
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time  would  have  elapsed  I)cfore  regeneration  conUI  have  taken  lace.     A 
coUl  in  the  head  is  a  frequent  cause  of  transient  anosmia. 

Odors  reach  the  attic  of  the  nose  by  either  the  anterior  or  the  posterior 
nares,  heiiO'  any  condition  of  the  septum  or  of  the  tissues  of  the  outer  wall 
of  the  nose  which  hhx-ks  the  anterit)r  or  pcwtcrior  nartis  pnwiuws  anosnita. 
The  lesion  nmy  Ix'  in  the  nervtr  endings,  as  in  atrophic  rhinitis,  in  tiit? 
ner\e,  or  in  the  olfaclorj'  hniin  ce^t^t^  Anasrnui  of  inLnimLsal  nrij;iti 
may  be  unilateral  or  bilateral  according  to  the  location  of  the  obstructive 
lesion.  In  such  cases  the  sense  of  smell  may  l>c  restored  by  the  proper 
surgical  procedure  within  the  nose.  If,  however,  the  lesion  is  in  the 
olfactory'  nerve  or  brain  centre  a  cure  is  scarcely  possible- 
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Hyperesthetic  Rhinitis;  Hay  Fever.— II>-|)eresthctic  rhinitis,  or  hay 
fever,  is  cliarafteriz(^'<I  by  annual  piiroxj-sms  of  sneezing  accompanied  by 
a  severe  and  prolonged  cor\'xa  and  asthma. 

miology.  -The  Fredisposlng  Causes. — The  pix-dis|>osing  causes  of 
hy|x<rtLstliLti<!  rhiiiitLs  are  cou^tituiional,  local,  climatic,  geographical* 
racial,  aJid  altitudlnal. 

(a)  'V\w  ronMiixdional  cawtes  are  a  neurotic  temperament,  chemical 
changes  in  the  mucus  secreting  glands  (D.  Bratlen  Kyle),  gout,  and 
rljcumatism. 

Tlie  neurotic  iemperametd  is  difficult  to  define,  but  seems  to  consist  in 
an  mistable  condition  of  tlie  nervous  system,  wherein  there  is  either  an 
exevss  or  a  drcrease  in  the  nervous  cnerj^^'.  Some  claim  that  the 
ner%*ous  disturbance  is  due  to  a  faulty  metabolism  whereby  certain 
toxic  substances  aiv  liberated  in  the  blood  current.  Thus  a  gouty  or  a 
rhtMnnattc  fliathesis  is  lu'UI  tu  Ik*  the  basic  cause.  It  is  obvious,  however, 
lliat  there  must  l>e  a  cause  ba<k  of  tlie  gouty  or  rhctmialie  expression. 
It  ap(M'ars  impossible  in  fhr  pn-si'nt  state  of  our  knowledge  to  clearly 
define  the  conditions  ba<'k  of  a  nervous  temperament.  That  hay 
fever  snbjcets  are  neurotic  is  generally  accepted.  As  to  why  they  are 
neurotic  is  a  nmch  mooted  question,  concerning  which  many  ingenious 
theories  have  been  advanced,  but  none  of  which  arc  convincing. 

(fr)  The  local  causes  of  hyperesthetic  rhinitis  are  various.  A  [xrfectly 
brallhy  misa]  nmcous  membmne  on  a  nonnally  placed  bony  frame- 
work is  nut  often  alTeeted  by  hay  fever.  On  the  oilier  hand  an  apparently 
healthy  mucous  membrane  on  a  nonnally  placed  l»>iiy  fnnncwnrk  nuiy 
Ur  atTecte<l  by  hay  fever.  I  have  swn  cases  in  which  there  was  no 
obslnictive  septal  defom»ity  and  no  absolute  o<'clnsion  of  the  olfactorj' 
Bssure  by  tiirbinal  enlargement.  The  only  noticeable  morbid  le-sion 
was  a  slight  re<Iness  of  the  mucous  membrane  over  the  anterior  end  of  tlie 
mi<ldle  turbinatefl  Ikjuc.  These  cases  were  als<i  suliject  to  occasional 
attncks  of  severe  eonza  witli  copious  ptinitcnt  discharge.  During  the 
inti'rim  l)etween  the  attacks  of  corjza  no  s_\*mptoms  were  complained  of, 
but  an  examination  of  the  nose  showed  the  nxldened  an<I  slightly  boggy 
16 
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condition  of  the  anterior  portion  of  the  midHIc  turbinal.  While  I  do 
not  care  to  promulgate  a  new  theory  as  to  the  etiologr  of  hay  fever,  I 
have  been  impressed  with  the  possible  relafionsliip  of  catarrhal  sinuitis, 
]>articularly  ethmoidal  and  frontal,  to  hay  fever.  In  some  casevS  the 
surgical  treatment  of  the  sinuitis  was  followed  by  a  relief  of  tlie  hay 
fever.  It  is  possible  tJiat  the  catarrhal  discharge  so  irritates  tlie  nasal 
mucous  menibnine  as  to  make  it  snstrplilile  to  the  irritation  of  the  pollen 
of  certain  plants  and  grasses.  'Hie  difficulties  in  the  way  of  diagnos- 
ticating catarrhal  sinuitis  have  l)een  so  givat  that  its  presence  has 
usuallv  been  overlooked.  With  our  present  knowledge  its  detection 
should  Iw  more  often  made.  It  is  now  possible,  therefore,  to  study  the 
relation.sliip  existing  between  sinuitis  and  hay  fever,  and  I  have  some 
confidence  that  such  a  relationship  will  be  satisfactorily  established. 

Defiection  of  the  septum-,  especially  in  the  region  of  the  middle  turbinal, 
or  enlargement  of  the  middle  turbinal,  eausing  contact  between  the  two, 
is  another  local  factor  in  liyperesthetic  rhinitis. 

The  "sneezing  area"  of  the  nose  is  at  the  points  of  contaet  between 
the  middle  turbinal  anil  tJie  septum,  hence  tlie  snwzing  .10  characteristic 
of  this  disease.  As  a  nde  the  moment  the  pressure  is  relieved  the  sneez- 
ing ceases. 

Sensiiive  areas  on  tiie  nasal  mucous  membrane  of  the  septum  and 
the  outer  walls  of  the  nose,  reddened  and  slightly  elevated  above 
the  surfaee  of  the  mucous  membrane,  predispose  to  the  liyj)ere.sthetic 
paroxj'.snis.  \\lietlicr  they  are  due  to  some  concurrent  infiammalory 
disease  of  the  na.sal  and  act^xsorT^'  sinus  mucosa,  or  to  some  change  in 
the  sensitive  nasal  Ijranches  of  the  sphenopalatuic  ganglion,  is  not  estab- 
lislied.  It  seems  reasonable  to  suppose  that  an  inflammatorr-  disea.se 
ot  the  nose,  attended  by  an  irritating  secretion,  so  characteristic  of  catar- 
rhal sinuitis,  might  affect  the  terminal  sensitive  nerve  6lanients,  render- 
ing theni  extremely  hypersensitive.  The  local  vasomotor  disturbance 
in  tlie  same  areas  wouhl  cause  their  elevation  above  the  gurfate  of  the 
mucous  menibrane. 

Dr.  Schadle,  of  St.  Paul,  rt^eently  called  attention  to  the  possible  rela- 
tionship exi.sting  between  maxillary  sinuitis  and  hay  fever.  Whetlicr  or 
not  such  a  relationship  actually  exists,  wc  must  recognize  the  fact  tliat 
the  local  h^'peresthcsia  probably  has  an  anatomical  or  inflammatory 
origin.  The  hvjjcrsen.'ijtivenc.ss  does  not  "happen;"  it  has  a  definite 
cause.  Inasmuch  as  sinuitis,  either  catarrhal  or  .su]>purative,  is  often 
associated  witli  hay  fever,  it  seems  plausible  to  conelmie  thai  the  irri- 
tation attending  tlie  discharge  of  the  secretions  over  (Ih*  nasal  nnicous 
menibrane  may  be  the  cause.  ITie  hypothesis  is  still  further  supported 
by  the  clinical  fact  that  .some  ca.ses  of  hay  fever  are  cured  by  curing  the 
sinuitis. 

While  the  above  hj'pothc-sis  is  based  upon  clinical  obsen*ations,  they 
are  too  meagre  to  warrant  final  conclusions.  Tfiey  are  sufficient,  how- 
ever, to  justify  the  closest  scrutiny  of  the  sinuses  in  every  ease  of  hy[»er- 
esthetie  rhinitis  (hay  fever).  Such  a  s<Tutiny  .thouhl  include  the  examina- 
tion of  the  middle  turbinal.  the  olfactory  fijssure,  the  septum,  the  trans- 
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illuniiimtion  of  the  sinuses,  und  a  sklagra])li  of  the  sinuses.  Iif  luklitinn 
i!kt  pntient  should  \yc  cUxsely  questioned  concerning  the  presence  of 
hcadaclic  (chiefly  frontal),  dizziness,  especially  upon  stooping  forward, 
and  unilateral  disturbances  of  the  f»ciilar  apparatus.  The  ocular  dis- 
turbances may  include  errors  of  refraction,  ulcer  of  the  cornea,  or 
[lesions  of  ilie  retina  or  other  portions  of  the  optic  tract,  and  of  any  other 
of  Uie  stnuture.s  of  the  eyeball.  The  composite  picture  thus  elicited 
should  show  conclusively  cither  I  he  presence  or  al>s<'nce  of  an  associateil 
sintis  disease. 

Polypi  have  long  been  referred  to  a.s  ii  hniil  predisposing  cause  of 
hay  fever.  As  these  morbid  growths  are  often  secondary  expressions 
of  sinuitis,  the  possible  causative  relationship  f>f  (his  disease  is  thereby 
strengthened.  The  polypi  usually  ari.se  from  tlu'  region  of  the  hiatus 
semilunaris,  the  border  of  the  middle  turbinal,  or  the  posterior  ethmoidal 
cells. 

In  the  latter  event  they  protrude  through  the  olfactory  fissure  into  the 
middle  meatus  or  are  lotlged  al)ove  the  middle  turbiiml  in  the  sujM*ri4>r 
meatus.  The  pressure  tine  to  iheir  pres*'nce  may  U-  sufficient  to  irritate 
the  sensitive  mucosa, or  the  accumulated  secretions  fron»  the  sinus  may 
be  the  exciting  cause.  It  is  eWdent  that  the  mere  removal  of  the  polypi 
may  not  be  sufficient  to  completely  remove  the  irritation.  'I'lie  diseased 
sinuses  shuuld  also  receive  appr4>priate  (n-atment. 

(r)  The  clivuxtic  injUience  upon  hay  fever  is  well  R'cogiiia-d  as  being 
confined  to  the  neighborhood  of  the  forty-fifth  parallel  of  the  nyrihcrn 
hemisphere.  The  territory  a  few  degrees  either  north  or  south  of  this 
latiturie  Ls  comparatively  free  from  this  di.sca.se.  This  pri)ljab!y  is  due  to 
the  al>sence  of  the  flora  the  pollen  of  which  is  the  chief  exciting  cause.  If 
a  map  of  ihe  United  States  were  divided  into  four  belts  by  lines  drawn 
through  it  from  east  to  west  the  majority  of  the  cases  of  liay  fever  would 
be  included  within  the  third  Iwlt  from  the  bottom,  although  manycase.s 
wotdd  Ik  found  in  the  other  belLs. 

(rf)  The  geographical  (lislributjon  of  hay  fever  is  instructive.  II 
exists  in  jjn-ater  abnnduni-e  in  tlie  United  Slates  than  in  any  other  coimtr}', 
while  England  takes  the  second  place.  It  is  also  present  in  Germany 
•nil  KnuKv,  although  in  le.sser  numbers. 

(e)  The  raciai  wjluetwc  in  the  predisposition  to  hay  fever  is  marked. 
It  is  niort-  rominon  in  the  lilnglish-speaking  races  of  the  northern  liemi- 
aphcre,  although  it  is  more  or  less  prevalent  among  the  German  and 
Frvnch  people. 

(f)  AUihide  exerts  considerable  influence  in  the  causation  of  hav 
fever,  it  lining  more  prevalent  in  the  low  |K)rlions  of  (he  countries,  while 
the  higlier  altitudes  are  comparatively  free  from  it.     The  annual  pil- 

^  gnmages  made  into  the  mountains  in  the  northern  portion  of  the  ICastern 
States  and  into  the  ruld,  bmcing  atmosphere  along  the  shores  of  I^ke 
Superior  and  the  northern  shores  of  Irfike  Michigan  an*  ehxjuent  with 
(be  t)enelit.s  derived  from  altitudiual  and  climatic  migrations. 

{g)  Age  is  an  important  factor  in  the  causation  of  hay  fever,  it  being 
roast  common  between  the  twentieth  and  fortieth  veurs  of  life. 
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The  Exciting  Causes,— U  is  generally  accepted  that  the  exciting 
cause  of  hay  fever  or  hyporesthetic  rhinitis  is  the  emanations  from 
certain  plants  and  animals.  It  was  at  one  time  thought  that  all  cases 
were  of  vegetable  origin  in  tiie  haying  season,  hence  the  name  hay  fever. 
Subsequent  observations  have  sliown  that  the  exciting  cause  niay  emanate 
from  various  plants  and  animals,  chiefly  the  following:  Gramiuacea?, 
solidugu  virgo  aurea  (goldeurud),  aiubrusia  artcmisiiefolla  l.nig-wecd), 
cats,  dogs,  horses,  and  cows.  Tlie  emanations  from  grasses  an<l  other 
plants,  causing  the  paroxj-sma!  syraptoiris,  is  probably  tlie  pollen.  In 
1873,  Blackley  conducted  a  series  of  experiments  with  glycerin-co verted 
glass  plates  an<l  observeil  I  he  rise  and  faH  of  the  intensity  of  the  s\TUp- 
touLS  with  tlie  increase  and  decrease  in  the  number  of  pollen  within  a 
given  area  on  the  plates.  From  these  observutioits  he  established  ihc 
pdUen  of  ctTtain  plants  a.s  an  exciting  cause  of  the  disease.  Since  then 
many  *»l>servers  have  reported  the  emanations  from  animals  as  exciting 
causes. 

The  season  exerts  a  chnractcristic  influence  upon  die  occurrence  of 
the  prtroxysmal  attack--^  4>f  hy]K'resthesia.  This  is  due  to  the  fact  that 
till'  emanations  from  the  planLs  can  only  rM?cur  iluriiig  the  time  they  throw 
oir  their  pollen.  It  occurs  more  frequently  in  AugusE  and  September 
and  less  frequently  in  June,  when  the  roses  are  in  bloom. 

M\  analysis  of  the  causes  of  hyperesthetic  rhinitis  i-esolves  the  etiology 
into  three  groups,  us  follows:  (,1)  A  constitutional  or  neurotic  habit. 
(2)  Ivocal  morbid  lesions  of  the  nose  and  acces.sonr'  sinu.ses.  (3)  The 
])ollen  of  certain  plants  and  emanations  from  certain  animals. 

Pathology. — 'I'he  structural  changes  in  the  afl^eeted  na.sal  mucous 
membrune  consist  in  a  Iniwremia.  edema,  and  after  refx-ated  attacks  of 
hyi>erplasia  of  the  turVjinated  bodies.  The  presence  of  nasal  polypi  in 
a  hay  fever  case  is  scarcely  to  be  considered  a  pathological  lesion  of  this 
<li.seiLse,  but  rather  a  result  of  sinus  inflammation.  Tlie  elevated  h\iKT- 
.■^'nsitive  areas  an^  chiefly  found  at  the  tenninal  endings  of  the  sensitive 
bmnchfs  of  the  sphenopalatine  ganglion,  and  are  due  to  the  increiLseil 
hyperemia  in  these  areas,  while  the  hy|>crsensitiveness  is  due  to  the 
irritation  of  the  sensitive  endings  of  the  nerve  fibers. 

If  the  disease  were  a  pure  neurosis  there  would  be  other  nervous 
plienouH-na  somewhat  proportional  to  the  intense  paroxysms  of  the 
Imy  fever,  whereas  if  it  were  a  true  inflammatory*  disease  there  would  l)e 
gri^ater  structural  changes.  l"'lie  disease  is  nn^re  prolmbly  a  combination 
of  a  morlcrate  neuro-sis,  with  local  nmrbid  changes  which  give  rise  to 
the  local  irritation  <)f  the  nerve  eiuHugs  of  the  sensitive  liranches  of  the 
sphi-nopnlatin*'  ganglifni.  ii]>on  which,  at  favorable  sea.sons  of  the  year, 
the  pollen  of  certain  plants  and  the  emiinatinns  from  eertiiin  aTumals 
impinge  upon  and  give  rise  to  the  phenontena  characteristic  of  hyper- 
esthetic  rhinitis. 

Symptoms.— The  symptonvs  of  hay  fever  ai-e  tliose  of  an  acute  corj'za, 
iLs  malaise,  elevation  of  tenijM^mlure,  sneezing,  serous  discharge,  head- 
ache, etc..  to  which  are  added  an  itehtng  in  the  region  of  tlie  soft  palate 
and  the  median  palix-bral  commissures  (imier  cantlii)  of  the  cN'eSj'and 
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asthma.  ITic  snoc/jng  is  paroxysmul,  and  may  be  excited^by  sliglit 
draughts  of  air,  bright  siinliglit,  dusl  piirticles,  »nd  |xsycbicii.!  inipre.ssion.s, 
as  the  consciousness  of  Iwing  observed  by  imothcr  person,  or  \>y  llic 
tlumght  of  his  own  condition.  Tlic  .sneezing  is  aceornpanicd  by  pn>fn.sc 
tacryinHliun  and  serous  na.snl  secretion  and  by  suffusion  of  the  conjunctiva. 
TIk"  profnse  mtihjs  dischiirge  from  tlie  na.sal  mucosa  is  followed  by  a 
i.*on traction  of  the  swollen  mucous  membrane,  which  brings  temporary 
relief. 

IMie  serous  .secretion  from  the  nase  i.s  acriil,  and  excoriates  tlie  alie 
of  the  nose  and  the  upper  lip.  (1  Iiiivc  olwerved  the  same  phenonicna  in 
some  sinus  inflammations  when  [>us  wa.s  absent.)  'I'he  secretions  Ik^- 
Cfime  seromucous  and  in  some  fii.ses  ptirnlerit  in  character. 

intermittent  or  even  alternate  stenosis  of  the  nose  is  present.  During 
llie  continuance  of  tlie  nasal  stenosis  the  patient  suffers  from  the  paroxys- 
mal snee/.ing  and  asthma,  and  from  headache,  lacrymation,  and  difli- 
liencv.  The  diflidemv  is  pronouiUTtl,  the  jmtii-nt  divading  the  ap[)rojif[i 
of  another  person,  esjieeially  if  he  i.s  a  stranger  or  someone  with  whnm 
he  is  ill  at  ea^e. 

The  pharjiix  h  often  drj'  and  piiinful  upon  deglutition.  The  tonsils 
an*  not  usually  inflamed,  although  they  may  l>e. 

Tinnitus  auriura  due  to  a  swelling  of  the  mucous  membrane  of  the 
Kuslachian  tube  is  fi-criuently  present. 

The  appetite  Is  imiMsircd  and  there  is  a  corresponding  loss  of  weight. 

Prognosis. — A  guantetl  pntgnosis  should  always  Ih*  given.  So 
many  methorl.**  of  treatment  have  l)ccn  promulgated,  with  the  assumnee 
of  success,  that  have  proved  wliolly  inade(|\iate,  that  I  liave  lx?:c<>m€ 
skeptical  in  reference  to  nearly  all  rtf  them.  I'pon  theoretical  grounds 
it  apjiears  that  if  either  one  of  the  thn-e  major  causes  uf  the  dLsease  la 
removed  a  cure  must  follow.  If,  for  instance,  the  local  morbid  lesions 
of  the  nose  are  overcome,  tJie  patient  should  be  fiti'd  from  the  hay  fever; 
if  the  neurotic  habit  Is  overcome,  the  hay  fever  should  Ix;  cured;  an<I  if 
(he  |ialient  is  remove*!  fnHn  the  Influence  of  the  [mllen,  or  is  renrlereci 
immune  by  seninis  or  antitoxins,  he  should  l>e  nircrj.  Many  a  patient 
ha,s  Ixt-n  treated  and  ojierated  upon  with  a  view  to  ihe  Intal  removal  of  the 
local  morbid  lesions,  but  the  hay  fever  paroxy.'^ms  continued  from  year  to 
year  without  abatement.  Many  a  ]iay  fever  snffeivr  lias  Ixeii  pci-sist- 
cnlly  treated  for  the  neurosis,  and  the  various dysci-asias causing  il,  without 
fffect  i][»on  Ihe  hay  fever;  and  many  a  [latient  lias  l>een  sent  year  after 
year  to  llw  nHMinlain.s  or  lo  die  northiTii  lakes  without  pirventing  tlip 
iTCUrrence  of  the  jmroxysms  the  following  ^-ear.  On  the  contrarj*,  ii  few 
nntirnts  have  l>ecn  cuhhI  permanently  by  recourse  to  one  <tr  mrm^  of  (he 
foregoing  methods  of  treatment.  The  same  i.s  (rue  of  other  melhiids 
of  tn*atment;  a  few  are  cun-d  wbiU-  many  are  not  Itenefitefl  at  all.  A 
remedy  that  is  etticacious  in  one  subject  is  totally  inert  when  applied 
in  anotlier- 

Kilher  the  existing  ideas  conceniing  the  etiology  or  our  uu-thods 
of  diugnasis  of  (he  NhuI  morbid  lesions  are  wrong — probably  bolli. 
NolwitJistanding  all  this,  we  can  only  act  upon  tin-  knowlt>ilgi-  now  in 
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hand.  We  must,  tiierefoif,  croutuiue  to  remove  the  local  morbHl  lesions 
from  llic  nose  as  the  most  hopeful  line  of  treatment,  except  the  re- 
moval of  the  patient  to  a  place  where  the  pollen  or  other  irritant 
}K*iiliur  tn  his  cjvsc  is  absent;  or  we  must  administer  a  scnmi  that  is  an 
antidote  Ut  the  pollen  in  question.  In  the  meantime  our  knowledge  of 
the  morbid  processes  in  the  nose  and  accessory  sinuses  is  rapidly  ad- 
vancing, and  it  may  be  that  after  a  time  we  will  be  able  to  cure  this 
elusive  and  distressing  (llsensc. 

Treatment. — The  treatment  may  be  divided  into  five  pmiips:  namely, 
(u)  tlie  tn^iilrnent  of  tlie  dyscriLsias,  (i)  the  removal  of  the  local  morbid 
processes  in  the  nose  and  the  accessory  sinuses,  (c)  the  removal  of  the 
patient  from  the  influence  of  the  pollen  or  other  emanations  acting  a.s 
the  exciting  cause  of  the  disease;  {d)  the  iminunizalion  of  the  patient; 
and  (e)  the  relief  of  acute  symptoms. 

The  Treatment  of  the  NeuroMs  and  Dyscra&ias.— The  treatment  of 
neuroses  and  the  dyscravsias  of  mtMleni  eivilizutioii  is  an  undertaking 
calculated  to  U^wilder  all  bnt  the  veriest  enthusiast.  We  are  in  a 
tlciniaiii  of  pathological  entities  who.se  forms  are  shadowy  and  whose 
definitions  arc  obscure.  We  are  dealing  with  imknown  quantities  upon 
hypotliescs  not  yet  proved.  Failure  is  the  almost  ine\itable  result. 
While  all  thus  is  tnie,  something  may  still  Ix;  done  to  i[nprove  rheumatic 
and  gouty  diatheses  ami  tlie  Ill-ilefined  neurotic  manifestations.  The 
intestines  and  stomach  can  be  flushed  by  lavage  aud  by  saline  cathartics. 
The  kidneys  and  skin  can  lie  made  to  eliminate  more  freely,  and  the 
hemoglobui  of  the  blood  can  be  raised  so  as  to  attract  more  oxygen. 
These  and  other  processes  may  be  stimulated  or  modified  so  that  the 
neurotic  state  of  the  nen'ous  system  and  the  various  constitutional 
disorders  arc  in  a  degree  improved.  Indeed,  the  treatment  shtndil 
include  some  of  these  measures,  although  a  cure  may  never  be  effected 
by  llicin. 

Treatment  of  the  LocalMorbid  Lesiona.— (a)  The  circumscribed  sensitive 
areas  should  be  cauterized  with  a  flat  electrode  raised  to  a  white  heat, 
without  the  use  of  a  load  anesthetic.  The  use  of  an  ane-sthetic  would 
make  it  impossible  to  locate  the  sensitive  areas,  and,  furthermore,  tlie 
cauterization  is  superficial  and  lasts  only  a  fniction  nf  a  second.  The 
current  should  be  turned  on  until  the  ])oint  of  the  electrode  Is  almost 
instantly  brought  to  a  white  heat.  It  should  then  l>e  introduced  cold 
into  the  nose,  a  sensitive  area  located  with  it,  and  the  current  turned 
ou  by  pressing  the  button  on  the  electrode  liandle.  The  montent  the 
white  lieat  Is  s<t'n  in  the  nose  the  button  should  be  released  and 
the  eletrtrode  removed.  Another  sensitive  area  should  be  located  and 
cauterized  in  like  manner.  From  four  to  five  .sensitive  areas  may) 
Ix;  cauterized  at  a  sitting.  The  treatment  may  be  reiieated  in  from 
five  t{»  seven  davs. 

(b)  Nasal  catarrh,  if  present,  should  be  tn*ated  during  the  i)eriod 
of  quiescence,  that  is,  wlien  the  hypercsthetic  rliinitia  is  not  active. 
(See  Various  Forms  of  rhmtiie  llhitiitis.) 

(r)  Nasal  polj-pi  should  be  removed   in   the   period  of  quiescence, 
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ftlthouj^h  they  may  be  removed  during  the  acute  paroxysms.     (See  Nasal 
PoU*pi  or  MjTtouia.) 

(rf)  Deviations  of  the  septum  causing  any  type  of  rhinitis,  or  that 
contribute  to  the  causation  of  sinuitis,  should  be  corrcctcd  during 
the  period  of  quiescence,  according  to  the  methods  described  under 
Deviations  of  the  Septum. 

(c)  Sinuitia,  either  catarrhal  or  suppurative,  should  be  treated  during 
the  peritMl  of  quiesijence,  according  to  the  methods  described  under  the 
tnflatniuaCory  Diseases  of  the  Nasal  Accessory  Sinuses. 

Dr.  Schadle,  of  S(.  Paul,  lias  reporte<J  very  favorable  iv-sulLs  fn)m 
irrigating  the  maxillar}'  sinus.  A  saponaceous  substance  is  washed  away, 
the  Huid  finally  coming  away  perfectly  clear.  Dr.  Schadle  .susir-cLs 
that  the  ostium  maxillare  Is  larj^  and  admits  the  irritating  substances 
which  excite  the  paroxysmal  attacks,  and  that  when  washed  from  the 
antrum  the  symptoms  are  relieved. 

I  imve  had  equally  good  results  follow  the  total  exenteration  of  the  eth- 
moidal labyrinth  ri'a  the  iiase  with  a  curette.  One  jiatieut  was  compelled 
for  three  months  each  year  io  sleep  in  a  sitting  posture  with  her  head 
u|jim  a  table.  Since  the  radical  removal  of  her  ethmoidal  sinuses  the 
only  manifestation  of  the  old  trouble  is  a  mihl  asthma,  which  appears 
for  short  intervals  at  any  season  of  the  year.  I  have  since  perfonned  a 
double  Killian  frtmtal  .'jinu.s  o[>eratiori  upon  tliis  patient  witli  complete 
success.  Tliis  operation  has  apparently  had  no  influence  on  the  slight 
ostlima  remaining. 

It  is  obvious  that  it  is  inadvisable  to  treat  the  local  morbid  lesions 
by  surgical  mcasnrcs  during  the  acute  exacerbations,  as  to  do  so  might 
subject  tlw  nasal  tissues  to  violent  reactionarj-  inflammation  and  to 
septic  infe<rtion. 

The  Protection  of  the  Patient  from  the  Pollen  or  Other  EmanationB 
Exciting:  the  Acate  P&rozysms. —  (o)  Smalt,  soft  sponges  may  be  worn 
in  the  vcstilmlc  of  the  nose  to  filter  the  pollen  and  other  irritating  sul>- 
stanees  from  the  inspired  air.  They  artr  sometimes  effective,  but,  on 
the  whole,  are  unsatisfactory'.  A  moistened  handkerchief  may  also  !)e 
ulilirx^  for  the  same  purpase  by  holding  it  close  to  tlie  nasal  openings. 
At  l)esl,  these  ricviccs  afford  temporary  relief,  and  cannot  be  depended 
upon  throughout  the  paroxysmal  period. 

(5)  The  geographical  treatment  consists  in  the  removal  of  the  patient 
to  a  pla<"c  where  the  exciting  emanations  are  al>sent.  The  I>ake  Suixrior, 
or  tbe  Muskoka  region  in  Canada,  and  the  Adirondack  Mountains 
«re  favorite  resorts  for  many  patients  in  the  United  States  and  Canada. 
An  extendwl  ocean  or  lake  trip  lh  also  u  satisfactory  meth<xl  of  escaping 
from  the  emanations  of  the  irritant  pollen,  etc. 

Whifc  the  geographical  treatment  is  not  always  effective,  it  is  nearly 
always  so  if  protracted  over  the  entire  period  of  the  aciUe  exacerbations. 
Some  cases  may  return  before  the  expiration  of  this  period  without 
experiencing  a  recrudescence  of  the  acute  symptoms,  although  this  is 
rarely  so.  Others  are  not  relieved  by  a  changi^  of  geographical  location; 
at  least,  all  eases  are  not  relieved  by  a  change  to  the  same  locality.  Each 
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case  must  Ifiirn  by  exj>erience  the  plat-e  best  suited  for  him.  (-)ii  tlie 
other  hand,  he  may  find  relief  for  a  uuiober  of  seasons  in  (ine  loculity, 
and  upon  retuniiiig  tlie  following  year  may  experienw  but  httle  or  no 
relief.  Under  theae  fire  mas  tun  ccs  he  slitmlil  try  another  locality.  If, 
for  instunec,  he  lias  btren  going  to  the  I>ake  Siiprrior  n'gion  or  tlie 
Miiskoka  Lake  region,  he  slioiild  Ijc  sent  to  a  higher  allitnde  as  the 
Adirondacks  or  the  llocky  Moimtflins. 

The  Palliative  Treatment. — Various  local  and  interna!  remedies  have 
Ik'ch  advocated,  hut  none  of  them  are  of  universal  value,  'i'hey  may 
be  tried  iu  scries  iu  individual  eases  until  one  is  found  that  gives 
relief. 

(a)  The  extract  of  the  suprarenal  gland  Is  often  succ<*ssfully  used. 
It  should  Ik:  pn'])ure<i,  ac*c'*miuig  to  Dr.  li.  L.  Swain,  by  utlding  10  to 
20  grains  of  the  ]jo\v<lon^i  gland  to  one-iialf  dram  of  cold.  stcTilc  water. 
After  stirring  thoroughly,  it  should  l>c  Hltercd  and  a  few  drops  of  alcohol 
added  to  prevent  early  decomposition.  Horic  acid,  cinnarnon-waler,  and 
f'rtniphnr-water  may  also  be  used  to  prevent  decompasition.  When 
thus  prepared  it  should  Ite  applied  to  the  nasal  mueoas  membrane  with 
a  spnty  tube,  or  with  thin  pledgets  of  cotton  j>asted  over  the  surface  of 
the  mucous  membrane.  It  is  liarmless,  e-Xcept  in  tliose  <x'casional  cases 
in  which  it  excites  irriiatinii  and  sneezing.  S.  Sttlis  Cohen  has  used  it 
internally  with  success. 

(b)  'liie  powdered  sulphate  of  quinine  insufflated  into  the  nose  has 
been  recommendeil.  I  have  used  it  in  a  few  cases  with  complete  snccess, 
an^l  ill  many  others  without  result.  When  it  is  elTective  the  nasal 
mmrous  membrane  becomes  dry  and  the  turgescence  disap(X'ars.  The 
ears  ring  from  the  absorption  of  the  drug.  In  one  ease  two  insnfilations 
of  ;j  grains  each  weiv  followed  by  ct)mj>lete  relief  lusting  throughout  the 
paro.xii'snml  season.  ThLs  ease  was  a  mild  one,  licgiiming  in  tin*  hitter 
part  of  August. 

(c)  Alkaline  and  oleaginous  solutions  may  be  spraj'ed  into  the  nose, 
with  transient  relief.  In  some  cases  a  pastnasal  douche  of  boric  acid 
solution  Is  grateful.  Oil  with  menthol  in  D.o  [mt  trnt.  solution,  or  with 
0.1  |)er  trent.  of  formaldehyde,  is  sometimes  grateful  to  the  inHamed 
miuibrane.  The  formaldehyde  bums  for  a  few  seconds  atid  is  followed 
by  a  gmteful  sense  of  relief. 

{d)  The  itching  at  the  inner  canthi  of  the  ej-es  may  lie  relievefl  by 
irrig^iting  with  boric  acid  or  normal  salt  solution. 

[r)  Tlie  iiiys  of  tlie  .500  candle-power  incandescent  lamp  (Fig.  19) 
applied  for  ten  to  twenty-five  miiuKcs  over  (he  face  with  the  eyes  chvsed, 
at  a  distaiH-e  of  fn>ui  twelve  to  eighteen  inches,  increa.sc  the  spec*!  of 
the  arterial  venous  curn»nts.  The  passive  congestion  and  e^lema  arc 
thereby  redu<vd  and  the  relief  is  eonsidenible.  (Sw  J^ukodestvnt 
Light  jtnd  the  Tcctinique  of  Application.)  The  light  should  l>e  applied 
from  one  to  four  times  daily.  In  those  cases  in  which  its  use  is  attende<I 
by  marked  relief  a  lnm]>  may  be  installed  in  the  patient's  home.  A  lower 
]>owfr  than  .5(M)candle-pf>weris  not  recommentied,  nor  is  a  clustiT  of  .50 
eandU'-powcr  lamps  a;*  efficacious  as  a  single  500  candle-power  tamp.   The 
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tlicrapciitic  value  of  thn  light  Is  chiefly  (lolcrniined  by  the  candle-power  of 
a  single  lamp,  no  matter  how  many  are  coimcctcil  in  a  series  or  in  a  |^roiij». 

(/l  Powdered  (iiphlht-ria  antitoxin  has  U*en  nsed  locally  with  gratifying 
resuiN  (Pierce).  Numerous  other  local  remedicH  have  Ijccu  reconnnende*! 
from  time  to  time,  but  liavt-  proved  of  little  value  after  more  o.xteusive 
(rial. 

iff)  .Xiitilitliemic  remedies,  as  the  salicylate  of  soda,  have  been  ex- 
teM-sively  employi-d  to  counteract  the  uric  acirk-niia  with  inditferenl 
sucee.ss  except  in  occasional  cases. 

Serom  Treatment.^-The  scrum  treatment  recently  introiUtecd  by 
Dunbar,  while  not  |H*rfe(rled.  nifonis  relief  in  selected  cases.  Sir  Felix 
Senuui,  Liclircich,  iuid  I^iIh?  endorse  Dunbar's  serum  treatment,  with  (he 
proviso  that  all  the  conditions  recommended  by  liim  lie  observed.  The 
seruiu  is  prepared  in  liquid  and  powHerwi  form,  the  powdered  being 
the  most  stable  and  reliable.  The  solution  may  l>e  applie<l  to  (lie  con- 
junctiva or  (he  nasal  mucous  membraiif.  The  (object  of  the  scrinu  is  to 
nlTnnl  inuncilinte  ndief  nuil  ultimately  to  establish  immunity.  The  con- 
ditions attending  its  u.se  are  so  complex  that  it  is  at  pres*'ut  a  ralher 
unsalisf acton"  remedy. 

In  my  opinion,  serum  treatment  will  not  prove  to  he  the  solution  of 
die  management  of  hay  fever  or  its  kindrcil  types  of  hyperesthetic 
rhinitis.  The  predisposing  factors  are  ignorc<i  in  this  method  of  treat- 
ment. There  are  conditions  which  remler  the  mucous  membrane  of  the 
mjse  .susceptible  to  irritation  by  the  toxins  of  the  pullm  which  exeJte  hay 
fever.  Heretofore  we  lunv  regarded  the  iieiimses  and  eonstitutional 
dyscrasiiis,  the  various  olistructive  lesi4His  of  the  septum,  and  the 
catarrhal  affections  of  the  na.sal  mucous  membrane  as  the  predisposing 
causes.  Tlie  treatment  applied  in  accordance  with  these  ideas  ha.s 
generally  l)cen  disippoinling.  In  my  opinion  we  must  h>ok  beyond  the 
na.!Uil  chaml»ers  to  the  accessory  si?niaes  for  the  real  cntiditinns  wliic-h 
pre«iis|H)se  the  mucous  membrane  of  the  nose  to  the  irritation  by  the 
pollen  of  certain  grasses,  fiowera,  etc.  The  irritation  cau.se<!  by  the 
more  or  less  constant  discharge  from  the  sinu.ses  is.  to  my  mind,  a 
rather  common  cause  of  hay  fever.  Scluidlc  has  called  attention  lr»  the 
relief  affonled  by  the  irrigation  of  the  inaxilhiry  sinu.ses.  Aceonling  to 
ray  ob.scrvalions  the  cxenteralion  of  the  ethmoidal  .sinuses  (including  Ihe 
removal  of  tlie  middle  turbinal)  Iuls  given  an  apparent  cure  extending 
over  two  years.  The  .sinuilis  may  or  may  not  l>c  pundcnt.  Indeed,  the 
catarrhal  tvpc  is  often  more  irritating  than  the  purulent,  as  shown  by 
llic  excoriations  and  fi.ssures  n(  the  margin  of  the  vestibule  of  the  nose, 

Ifi  view  of  thc.se  facts  1  am  inclined  to  the  opinion  that  the  ulti- 
mate cure  of  hypereslhctie  rhinitis  and  asthma  will  nol  be  found  in  the 
serum  treatment,  but  will  Ik-  foinid  in  the  proper  ctunprchension  urid 
nratmenl  of  catarrhal  and  suppurative  sinuitis.  This  will  include  ihe 
obstructive  lesions  of  the  septum  and  the  structures  within  the  "vicious 
rirric"  of  the  nose.  Tlie  neurotic  element  is  often  .so  marketl  in  these 
fftMM  that  any  method  nf  lreatnu*ut  may  fail. 

Ac^'onling  to  <).  J.  Stein  the  Injection  of  a  few  drops  of  alcohol  into 
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ihe  mucous  membrane  of  the  nose  at  the  points  where  the  sensitive 
nerves  enter  the  nasal  ifiaiubers  (Fig.  1)  controls  tlic  acute  symptoms 
in  hay  fever  subjects.  From  three  to  four  injeetioiis  a  few  days  apart 
is  suflieient  to  control  the  attack  throughout  the  season. 


AOUTE  ClfiCUMSCRIBED  EDEMA  OF  THE  NOSE.     OORTZA  EDEMA- 

TOSA.     ACUTE    CIRCUMSCRIBED    EDEMA. 

This  affection  may  also  involve  the  pharynx  and  larjiix  in  the  same 
case.  It  ts  not  an  inflammatory'  infection,  but  Is  an  edema  of  neurotic 
origin,  probably  from  some  disturbance  of  the  digestive  tract.  It  is 
cpiite  like  urticaria,  though  it  involves  the  uiucous  membrane.  It  is 
usually  associated  with  other  sj-mptoms  or  diseases,  as  hay  fever,  urticaria 
of  the  skin,  headache,  f^Lstro-intcstinal  disturbances  (as  watery  vomiting 
and  colicky  pains),  and  itching.  In  Matas*  case  a  distinct  periodicity 
was  present,  the  edema  recurring  regularly  Iwtween  II  ami  12  a.m. 
daily.     In  this  case  the  toxin  was  probably  the  malaria  plasmodium. 

I  reported  a  case  in  1S96  in  which  the  angioneurotic  edema  came  on 
during  an  attack  of  hay  fever.  There  was  also  a  gastro-intestinal  dis- 
turbance. 'Ilie  edema  involved  the  nose,  soft  [Hilate,  and  hypopharynx. 
Ttie  njucou.s  tnembrane  was  swollen,  gray,  and  semitmnslucent.  The 
suffocative  symptoms  were  pronounced,  although  at  no  lime  was  there 
imminent  danger  from  tl»is  .source. 

Numerous  puncture.^  of  the  edematous  membrane  were  made  and 
cocaine  applied,  after  wliieh  the  edema  gradually  dusap^ieared. 


NASAL  HYDRORRHEA.  RHINAL  HYDRORRHEA. 


I 


Nasal  hydrorrhea  is  a  symptom  of  some  other  nasal  lesion  rather 
tlian  a  disease,  and  is  characterized  by  thick,  viscid,  and  slightly  opales- 
cent secretion  more  or  less  rich  in  mucin.  'Hie  amount  of  discharge 
varies  from  a  few  oimces  to  a  pint  or  more  in  twenty-four  hours.  Ac- 
C"onling  to  St.  Clair  Thompson,  the  secretion  contains  amorphous 
nmtter  and  mucous  corjiuscles.  "Tlie  addition  of  either  alcohol  or 
acetic  acid  throw.s  <lown  a  stringy  precipitate  like  mucin.  On  boiling 
the  precipitate  with  4lilutc  sulphuric  acid,  a  nHlncing,  sugar-like  material 
is  fomicd;  this  is  also  characteristic  of  mucin.  The  Huid  contains  a 
small  amount  of  pniteid  coagulable  by  heat;  it  does  ni>t  n-duce  Fehlin*s 
solution.  Proteoses  and  peptones  arc  absent.  The  alcohol  extract  of 
the  fluid  contains  no  reducing  substance.  Tlie  presence  of  mucin  and 
the  absence  of  the  re<lucing  substance  are  quite  sufficient  lo  distinguish 
this  fluiil  from  normal  cerebrospinal  fluid." 

Symptoms. — The  clinical  picture  of  nasal  hydrorrhea  shades  off 
in  (jiic  dire<:tion  into  castas  of  what  are  generally  called  hay  fever,  with 
symptoms  of  intense  local  irritation,  while  in  the  other  direction  tliey 
may  consist  of  a  passive  and  almost  painless,  watery  discharge  from  the 
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nose.  It  appears  to  be  an  affection  of  adult  life  affecting  males  aiul 
females  indifferentlv.  Althougli  it  may  Ije  more  ujarktti  on  one  side 
llwin  on  the  other,  the  flow  usually  takes  plaee  from  both  nostrils. 
Wln-n  handkerchiefs  arc  soaked  with  it  they  geiienilly  drj'  stiJT.  In 
eerebrospinal  rhinorrhea,  on  the  other  hanil,  the  discharge  is  so  watery 
that  handkerchiefs  drj'  quite  soft,  and  can  be  used  again  without  wiuijhing; 
an<i  in  this  aifection  the  discharge  is  limited  entirely  to  one  nostril,  unless 
there  happens  to  be  some  obstruction  on  the  affected  side,  when  it  may 
make  its  way  round  to  the  opposite  nasal  fossa.  When  the  fluid  is  of 
anu'hnoid  origin  there  Is  frequently  headache  or  otiier  mental  symptoms 
which  are  relieved  by  the  discharge.  It  is  not  accompanied  with  lacry- 
nuttion  or  sutTiLsiim  of  the  conjunctiva,  and  photophobia;  and  although 
it  jnay  c>cca.sionally  give  rise  to  a  little  sneezing,  e.s]>ecial!y  in  the  moni- 
ing,  or  on  rising,  this  is  a  rare  luwl  infrequent  accompaniment 

In  nasal  hydrorrhea,  feelings  of  malaise  set  in  with  the  discharge 
and  only  disap[)car  with  its  cessation.  It  is  frequently  ushered  in  with 
sneezing,  photo]»hobia ,  and  lacrymation.  It  rarely  continues  in  sleep, 
while  trrebnxspinal  rhinorrhea  coritirmes  day  and  night.  It  is  very 
erratic  in  its  on.set  antl  in  its  intermission,  and  it  Ls  verj'  dependent  on 
external  inftuencx^s  and  on  conditions  of  health.  Moritz  Schmidt  stales 
that  some  cases  have  been  observe*!  which  were  dependent  on  ulcer 
of  the  stomach  or  biliary  lithiasLs  and  while  using  the  term  which 
fonns  the  tirle  to  this  paper,  he  deflnes  the  disease  as  a  vasomotor 
rhinitis.  McBride  recognizes  the  diversity  of  the  conditions  of  which 
na.H:il  liydrorrhea  may  l»e  but  a  symptom. 

Treatment. — The  treatment  should  l>e  addressed  to  the  morbid 
no-Hal  lesions,  such  lus  arc  formd  in  hay  fever  or  other  fonns  of  hj-jK-r- 
cstlietic  rhinitis,  or  to  any  other  patholo^cal  condition  present  in  tlie 
nose. 

CEREBROSPINAL  RHINORRHEA. 

St.  Clair  Thnnq)sf)n,  in  1S99,  made  a  notable  contribution  to 
rhinological  literature  when  he  <les<'ribed  for  the  first  time  the  escajjc 
of  cerebrospinal  fluid  fmm  the  nose.  Such  cases  had  In-cn  previously 
rrganlcd  as  nasal  hydrorrhea.  Thompson's  analysis  of  his  and  other 
caMA  recorded  in  tlie  literature  UTidcr  various  names  made  the  differ- 
ential diagnosis  between  cercbraspinal  rhinorrhea  and  nasal  hydrorrhea 
quite  clear.  The  subarachnoid  fluid  may.  under  i-ondilions  not  yet 
cieurly  demonstrated,  esca|K'  from  the  cmnial  cavity  through  the  nr>se 
witltout  ap]>arenl  harm  to  the  patient.  The  Huid  is  clear  antl  water}' 
in  cinitrast  lo  the  slightly  o|>aIescent  and  viscid  fluid  of  nasal  hydrorrhea. 
Tlic  drippnig  is  cfiii.*;|»nt  and  is  free  from  taste,  scfliment,  and  smell, 
and  it  Is  fn-c*  fnmi  albumin  and  mucin.     It  redu(*e.s  Pchling's  solution. 

Etiology. — 'ITie  etiolog)*  Is  as  \i;t  but  little  understood,  although 
TlK>nip;«in  is  inclined  to  the  belief  that  there  is  some  pathological 
change  in  the  contents  of  tlie  skull  leading  lo  increased  intracranial 
pnrssim*.     In  17  out  of  21  cases  reconled  there  were  cerebral  symptoms, 
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wliile   8  showed    retinal    clianges.     The   following   table   preparefl   by 
St.  Clair  Thoiiijjson  gives  ihe  e^seiitiul  (ests  for  t-erebruspiiial  fluitl: 

1.  Tlie  fluid  i.s  jHrfectly  trans|iarent  like  water,  aiui  contains  no 
seilinient. 

2.  Tt  is  faintly  alkaline  in  rea<*tion,  ami  either  tasteless  or  slightly 
salt. 

3.  The  speeitic  gravity  is  between  1005  and  1010. 

4.  It  is  not  viscid,  and  gives  no  precipitate  (inticin)  on  adding  aeclic 
acid. 

n.  On  boiling  there  is  not  inoiv  tlian  a  tnure  of  coiigidnni  of  sennn 
globniin  and  sennn  albumin, 

(J.  Cold  nitric  acid  gives  a  precipitate  which  dl^appenrs  on  lieating,  and 
separates  again  on  ctMiling. 

7.  Saturation  witli  niHgucsiiiru  snlpliate  slioulii  give  a  pifcipilate. 
Saturation  with  stxiium  chioride  should  also  protlucc  a  precipitate. 
Ammonium  sulpliate  should  Ix*  tried  if  the  al>ove  salts  fail. 

5.  The  liquid  should  give  a  pink  or  rosebud  color  with  a  trace  of  copper 
sulphate  and  excess  of  caustic  |H>tasii. 

y.  AN'hen  boiled  with  Fehling'.s  solution  there  should  W'  a  rnhn'tion 
of  the  <f>p|K'r  (due  to  pynK-ateehin  or  some  similar  brwly). 

10.  The  rFdncing  snbstatu-e  nmy  lie  obtained  by  cvnpurating  to  dri'- 
ness  an  alcoholic  extract  of  the  fluid.  It  is  (hen  found  in  the  form 
of  needle-like  crj'stals. 

11.  'llie  aqueous  solution  of  this  residue  does  not  ferment  with  yeast. 
If  applied   to  su.spected  oases,   tliese   tests  will   in   future  avoid  any 

question  as  to  the  true  nature  of  rcrcbraspinal   finiil  wlwn   it  escajies 
from  the  nose. 

Treatment.— The  treatment  of  cerebrcxspinal  rhinorrhea  Is  obviou^ity 
next  to  impossible.  Whatever  is  clone,  extreme  care  should  lie  exercised 
to  avoid  infection  of  the  nose,  as  it  iniglit  tx"  eomniuiii<-nteiI  to  ihe  men- 
inges or  to  the  cerebruspinal  fluid  of  the  brain  and  spinal  eonl. 


ASTHMA. 


J 


•Vsthrna  may  or  may  n<»t  Ix*  of  na.sal  origin.  The  bulbar  nuclei  of  the 
fifth  nerve  ha.s  an  anatomical  connection  with  the  vagus,  hence  it  w 
possible  for  an  irritation  in  the  nose  to  excite  reflex  phenomena  in  the 
lower  rt'spiratory  tmct.  The  most  conunon  cause  of  a^thnKl  of  nasal 
origin  is  pol\-pi;  at  least,  larger  nmnljers  of  cases  cured  by  intranasal 
IreattneuLs  are  cured  by  removing  [Milypi.  In  otlier  cilsc-s  hypertn>phy, 
hyjHTplasia.  and  other  morbid  lesions  apitear  to  I'ause  asthnm.  On  the 
olher  Imml,  ihcy  are  more  often  presi'nt  without  ex<'if)ng  asthma. 

Treatment. — The  treatment  of  asthnm  of  nasal  origin  4*onsists  in 
the  correction  of  the  nitsal  morbid  lesions,  more  especially  if  they  are 
polyp!  or  hypertrophy  of  the  turliinated  bodies.  (See  Ethmoid  Opera- 
tions.) 

A  iLwful  lest  a-s  to  Ihe  curability  of  the  case  is  to  apply  a  sohition  of 
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(tKiLinc  to  tiK'  iiiiiroiis  nit'inhniiie  of  tlu'  iirkst',  ami  \[  tlu'  listhinii  is  gn^atly 
rplit'vcd  or  iiltogether  rh<vke«l>  it  is  pn>lial>le  that  the  removal  of  the 
mortjKi  lesions  will  result  in  a  cure,  though  this  cannot  be  positively 
promlwd,  nor  can  it  be  stated  how  long  the  relief  will  continue. 


EPILEPSY  OF  NASAL  ORIGIN. 

Kpilp|)sy  of  iifi.sal  ori^ii  has  Ik'cii  irpork'd  by  various  Jitithors.  Wiil.snn 
WiUiams  refers  to  a  case  of  an  epileptic  attack  brought  on  by  oaiiter- 
izing  the  nose  for  nasal  poh^pi.  I  fe  also  cites  two  coses  reportetl  liy  Haron, 
one  in  a  rase  of  na>^&l  |>i>l\'pi.  the  removal  of  which  was  followed  by 
niurkcd  allcviatiun  of  the  t-pili-plic  seiziiit's;  the  other  a  young  luunarried 
woriiau  wlio  had  epileptic  (its  at  her  nu-nstniul  [mtIixIs  from  the  time 
[ncn.s(ruati<ui  iK'gau.  Her  inferior  turbinated  Ixxlies  were  grtuitly 
hyp^Ttrophicd,  and  she  was  always  nuire  troubled  with  nasal  .stenosis 
during  the  ini'ustnial  jH^riods,  and  it  was  at  these  times  oidy  that  the 
Hls  rtcriirred.  Uemoval  of  the  h\'pertrophied  tissue  was  followed  by  a 
erssaiion  of  the  fits  for  seven  or  eight  months,  and  when  they  reappeared 
the  turbinal  hii-pertrophy  was  foniirl  to  have  returned. 

1  have  a  case  of  san^onia  of  the  ntwe,  upon  which  I  o[X'ratcd  in  April, 
\^^^'^,  that  has  had  rep*.'ated  epileptic  fits  since  the  oitenitiiHi.  In  each 
iitslaiice  I  have  found  a  .sequestiiiui  of  bone  in  the  ethmoid  ivgiun  near 
the  cribriform  pUte,  after  the  removal  of  which  the  fits  failed  to  return 
for  SL'Veral  weeks  or  a  few  months. 

Nasal  Tachycardia.— Watson  Williams,  in  hia  well-known  treatise 
on  DLtfaMt'it  uf  tftr  V pper  HvHpiraiorij  Tract,  cites  the  experimental  of 
Grulxjr.  and  tlie  re|>orts  of  several  cases  as  follows; 

"The  effect  t»f  irritation  of  the  nasal  mucosa  upon  tlie  movements  <if 
the  iM'art  and  puLse  have  Ik^-o  .studied  by  (IrulnT.  He  tested  in  fill  4^^ 
.subjects,  K{  with  normal  no.ses  aiid  -til  with  nasal  disease,  and  ivprat^'d 
his  tests  on  sevemi  n<^-asions  in  each.  He  found  thai  irrilatinn  of  the 
tM:«iil  mH<*osu  was  entirely  negative. 

"I  have  never  seen  any  instance  of  reflex  influence  on  the  heart  from 
ruisnl  disease,  but  Spen('<'r  Watson  records  a  case  of  tarhyeanlia  wliieh 
was  assoeiaterl  with,  and  apparently  due  to,  njisal  polypi.  (Iiarsley 
oVhs^TVed  temporary  exophthahnos  with  tachycardia,  thr  pulse  ranging 
as  high  as  lit)  ]ier  iniuiite.  coming  on  and  lusting  for  a  |>eri(Ml  of  three 
months  after  the  giilvancx-auterization  of  onr  of  tlu*  inferior  luHiiriaLs. 
Symptoms  of  Gmves'  di.sea.se  have  Iwen  attributed  to  na.sal  di.sease; 
thus  Hack,  in  a  rase  as.s(M*iatcil  with  chronic  rhinitis,  fiaind  that  the 
goiliv  and  tafhyeardia  vanished  after  treatment  of  the  rhinitis,  and  B. 
Kriinki'l  and  Ilopmann  n>|>ort  similar  cases  cured  by  nasid  treatment." 


CHAPTER    XIII. 

NEOPLASMS  OF  'HIE  NOSE. 
MYXOMA;  NASAL  POLYPUS. 

Myxoma,  or  nasal  polypus  of  the  nose,  is  usually  a  pedunculated 
connective-tissue  tumor  must  often  growing  from  the  middle  tiirbiuatcd 
body,  the  uncinate  priM-fss  of  the  ethtnni^]  bone  or  the  pthnioi*hil  cells. 
It  is  usually  significant  of  a  prccxiating  caturrhttl  or  suppurative  inHam- 
niation  of  The  sinuses.  Some  writers  believe  thv  tumor  is  priinan.*  ami 
tlie  inflammation  of  the  sinuses  secondary.  Such  n  belief  probably  arose 
on  account  of  the  hazy  conception  of  the  symptoms  of  catarrhal  sinuitis. 
Fortunately,  catarrhal  inflummation  of  the  sinuses  is  now  well  under- 
stood!, and  I  Vwlieve  that  clinical  ex]>erience  will  show  that  the  in6nni- 
niatiou  exists  prior  to  tlie  ft^miation  of  the  myxtMuatous  tumors. 

Etiology. — While  it  has  not  been  ilefiiiitely  proved  that  riisal  pol)-pi 
■  are  directly  due  to  sinuitis,  it  nevertheless  often  appears  to  be  set^ondury 
lo  surli  nil  influnnnaliun.  If  the  cases  are  carefully  stinlie*!,  it  will  often 
ln'  found  that  the  patients  complain  of  a  vague  frontal  headache,  pressure 
between  the  eyes,  dizziness,  especially  upon  stooping  forward,  irritability 
of  the  eyes  upon  prolonged  reading,  or  a  difficulty  in  the  proper  refraction 
of  the  eyes.  Some  or  all  of  these  and  other  symptoms  urv  pa-sfut  in 
catarrhal  as  well  as  in  .suppunitive  sinuitis.  It  i.*ielaimed  that  repeated 
attacks  of  eorj'za  may  cause  polypi.  This  is  practically  e(|uivalent  to 
saying  they  are  due  to  sinuitis,  as  the  distressing  symptoms  of  cx>r}'za 
are  usually  due  to  the  iussociati'd  inflammation  of  the  accessor,-  sinuses. 
('linically  we  know  that  poh'pi  arc  often  associated  with  suppurative 
sinuitis  and  with  caries  of  the  bone  in  the  immediate  neighborhooti  of 
the  tumors.  Some  writers  cite  the  fact,  or  apparent  fact,  that  fK>lvpi 
are  found  in  the  less  obstructeil  nasal  cavity,  as  an  argument  against  the 
previous  existenre  of  the  suiuitLs  1  Ix-lievf  that  a  careful  examination 
of  the  nose  will  show  that  the  polypi  aiv  usually  pn-senl  on  (he  side  of 
the  nose  in  which  there  is  the  greatest  ohstruciion  in  the  region  of  the  vxiddle 
turbinated  body,  or  "vicious  circle."  A  casual  examination  of  these 
cases  often  shows  a  concavity  on  the  side  of  the  polypus,  but  the  concavity 
is  in  the  lower  portion  of  the  nasal  chamber.  .\  common  tv'pe  of  septal 
deformity  is  shown  in  Fig.  184.  in  which  there  is  a  ridge  on  the  inferior 
portion  of  (he  left  side  of  the  septum,  while  there  is  a  convexity  high  up 
on  the  right  side  of  the  septum.  It  is  ea-sy  lo  understand  how  the 
examiiiatlon  might  show  an  ofwn  nostril  on  the  right  side  in  this  instance, 
if  only  the  lower  portion  of  the  nose  wen*  taken  into  consideration.  If, 
however,  the  upper  portion  is  considered  the  obstructive  lesion  is  readily 
discovered  on  the  side  where  polypi  are  present. 
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One  of  the  commonest  causes  of  nasat  polypi  is  u  preexiating  mflaiii- 
mation  uf  tlie  niembraiie  of  the  nasal  sinuses  and  of  the  nasal  mucosa  in 
the  region  of  the  cell  o|>euings.  The  irritation  and  pressure  give  rise 
to  a  passive  congestion  and  a  prohfenition  of  cells.  A  serous  or  edema- 
tous iuliltralion  is  a  later  manifestation.  The  connective-tissue  cells 
subsequently  become  filled  with  the  scrum,  thus  leading  to  a  hydropic 
degenerative  change  tn  some  cells,  and  a  myxomatous  or  gelatinous 
change  in  others  (Kyle). 

The  tissue  thus  degenerated  becomes  pendiihius  and  in  most  instauces 
pedunculated.    Such  a  tumor  i.s  known  lu-^  a  polypus. 

Other  causes  of  hyjje  pla.stic  inflammation  of  the  nasal  raucous  mem- 
brane, especially  in  the  region  of  the  middle  turbinal,  may  eventuate 
in  nasal  polypi.  If,  for  instanre,  a 
foreign  body  i.s  lodged  in  the  nasal 
chamber  for  a  long  time,  or  any 
other  continued  source  of  irritation 
Is  present,  it  may  result  in  nasal 
polypi.  Son>e  writers  claim  (hat 
the  suction  of  the  inspiratort*  current 
of  air  produces  the  tumors.  Kyle 
>■  has  pointed  out  that  tlie  ingoing  cur- 
rent of  air  exerts  as  much  pres.surc 
as  it  <loes  suction.  As  a  matter  of 
fact,  the  presence  or  absence  of 
suction  depenils  largely  U|X>!!  the 
loeation  of  the  obstructive  le.sion  at 
tlie  septum  in  relation  to  the  [jolypi. 
If  the  [X)lypus  is  pasterior  to  the  ob- 
structive lesion,  it  Is  subject  to  suc- 
tion fmm  the  rarefied  or  negative 
air  pressure  jjosterior  to  the  ob- 
struction. If  there  w  no  anterior 
naxal  obstruction,  the  polypi  are 
subjected  to  pressure  rather  than  to 
^u<'tiun.  Suction  may  have  some- 
thing to  do  with  the  formation  of 
[loh-pi  in  some  cases,  but  it  is  not 
preamble  that  it  is  often  or  ever  the 
nok-  cau.se. 

Pathology.— While  [Milypi  are  usually  called  myxomnta,  they  an-, 
as  a  rule,  fibromyxoraata.  Tun^  myxoma  is  rare,  and  wfien  fonml 
conswU  of  an  epithelium-covered  connective-ti.ssue  sac,  which  rontatns 
a  mucoid  fluid,  some  bipolar  spindle  cells,  and  a  fine  network  of  eon- 
nrolive  tissue.  The  fibnimyxouta,  Uie  usual  ty[)e.  is  nmtli  richer  iu 
conriective  iLssue,  and  less  so  in  mm-md  fluitl.  Tlir  tumors  an*  .su]>- 
plied  with  bloodvess*;ls  and  nerve  filaments  which  do  nut  f»enetrate  the 
substance  of  the  tumor,  but  are  limited  to  the  mucous  membrane  covering 
the  tumor.     They  contain  plasma  cells,  which  stain  wi(h*polydrome, 


(d)  'Miff  Kppiir^ntly  i<i»-ii  inMlri),  only  (i[irit 
in  Ua  iuterlor  purtiitii.  {(>)  Tlie  ibAiru<.Miiii) 
III  ltj«  iit>i)rr  iKirtion  ititfrfi'niiK  witli  ilr>tri- 
atf^  himI  Vffhiilnlinir  (if  ihr  HinuMM.  Itr.nf^o  it 
BivM  riiic  to  ;>luiiitit>.  BUi]  lat«r  «■  p'^lypi. 
lc\  Naxal  ;HMmucti  ulaitnurled  in  Ua  luwnr  iK>r- 
tirtn.  (d)  Open  in  the  Hppcr  pweinn.  Iioitou 
ilraiiiBKe  and  ventilarloEi  nt  (he  itmaitM  ura 
■••oH:  ninuiii*  kcmI  ii'ilypt  itlwetit.  (/}  Folyptiii 
on  the  ttpparrnily  niMTi  id<l«>,  hut  in  rrsliiy 
un  (lie  tide  whcrt  there  i»  %a  otMiruotioit  Id 
upper  CH-  sntu  ifurticui  of  Ihv  nuM, 
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metliyloiu'  blnr,  ami  eosiii.      Rol>ert  Levy  reports  a  case  of  iniiltipit* 
cj'stic  polypus  richly  ?.upplie(i  with  hiouilves-sels,  u.s  shown  in  Fig.  iS."> 

Symptoms. ^The  .syinptoiiw  of  na.sal  polypi  nre.  often  complex 
on  acconnt  of  the  niisal  oKstnirtion  fmidfile  hirbinal  region)  and  the 
HsstM-iateil  na.-itil  nn<i  simis  inilaniniutiun  which  usually  co-exist. 

'I'lie  symptoms  referalile  to  the  pol^-pi  are  largely  clei)endent  upon  its 
tueation,  size,  and  the  amount  uf  obstruction  it  produces.  If  it  is  pedun- 
culated, and  hangs  into  the  lower  portion  of  the  nose,  it  gives  rise  to 
the  sensation  of  a  movalile  foi-eigii  body  in  (he  nos<\  The  j^atient  can 
sniff  and  blow  it  hack  and  fi)rlli  in  !he  nose  ul  will.     If  it  is  s*'S.sile,  it 

cannot  Ix*  thus  moved,  but  causes  a  feeding  of 
tightness  or  of  fulness  across  the  bridge  of 
fl  the  nose.    The  voice  has  the  nasal  twang 

■  in   proportion  to  the  obstruction  produced 

I  by  It.     The  voice  is  often  niulHeil,  owing  to 

M  tlie  almost  total  loss  of  nasal  resonance. 

■^^,*  Upon  examination  a  grayjsli  .seniitrans- 

mjT    I  lucent  tumor  is  seen  hanging  hi  the  middle 

-'" '  ^  meatus  of  the  nnse.     If  it  is  j>cdniK-nlatcil, 

it  may  move  with  the  inspirator)'  and  ex- 
piratory currents  of  air.  Prot>e  pressure 
shows  11  soft  and  yielding  mass  freely 
movable  in  the  ntiaal  chamlxr.  They 
may  \ye  single  or  multiple,  but  are  more 
often  multiple.  H.  W.  Ivoeb  n'[)orts  a 
case  fnnn  which  he  removed  iiOS  polypi 
at  one  sitting.  They  var>'  in  size  fron^  a 
pin]>oint  to  such  proportions  as  to  extrude 
from  the  nose. 

\'Hriiius  reflex  symptoms,  as  cougli  and 
asthma,  may  be  caused  by  ])()lypi.  I  have 
seen  cases  in  whicli  llic  cough  or  itsthma 
was  so  persistent  as  to  comjx-l  the  |>atient 
to  sleep  all  lught  with  the  head  on  the 
table  for  three  months  at  a  time,  who  were 
relieved  i>y  (he  n'lnoval  of  (he  polypi  and 
the  total  exenteration  of  the  ethmoidal  cells. 
The  external  signs  of  nasal  pob"pi  are  not  always  present  cxcvpting 
the  inclination  to  keep  the  lips  parted  ^  so  aa  to  complement  the  nmsal 
with  the  mouth  breathing.  In  other  cases  the  tumors  are  of  such 
aggregate  magnitude  as  to  broaden  the  bridge  of  the  nose. 

The  .sense  of  smell  may  l>e  impaiit'd  or  lost,  owing  to  tlie  closure  of 
the  olfactory'  fis-sun-.  The  pharynx  may  Ih'  dry  on  aec<»unt  of  the  loss 
of  llie  nasal  respirator}-  functions,  or  fn^m  the  thick,  tenacious  nmcopiis 
discharging  int<v  it. 

Crtries  and  necnwisof  the  bone  of  the  middle  turbinal  and  of  thceth- 
nicmlal  cells  may  be  demonstnilcd  in  some  cases  by  the  use  of  a  heai.'A' 
blunt-[x>in(ed  prtilx*.     A  small  prnlie  shouhl  not  lie  tiscd,  as  it  might 


tyiM*  mil"'  'il  ftr.iii  the  iiiiMt.  F*iur 
cm,  t<itn:,  "<     iviiH".    1.25  cm. 

Ulit:W,  Willi  I  I  ^  K-xiH.Oi^-Liir  iJLiikiali 
whitp,  MilitL  ulkI  (.'iMitlic.  Tlir  »n-- 
tiiili  Mliirnv.4  ruiumroiiA  rsvltle*  flltrcl 
witli  vrilliHil  nnil  l**mk>iim  maivnol. 
Soiiir  <>f  111*  r>-]il5'  •rr  liiiotl  with 
riltnlnj  fiutliHiiiiii;  otln!»n>  linvm  a 
Jritriirrnlril  i-Mliiiiiinir  itil"-?!!!  ur 
flntt<-np<l  r|iillirliiuii,  aiiU  in  Mimr 
t1»  t^pillirlliini  fji  ftnlirrly  limi. 
Sutiir  antm  mtt  nirdtnitcit  nidi 
iiiflammiit<ir>'  muml  ucllii.  (tt«bt>ri 
Lrk-y'B  npwiiiicii.} 
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n^a^lily  |>ass  throiij(h  tlic  tlcj,'cneratc<l  iiUK'osa  and  U-iul  to  u  inlstakon 
conc'liisioii  lift  lo  llie  fomlltion  |)rvs*;nt.  Tlw.*  pi-olK-  shoiilil  l>e  gently 
jw&scil  over  the  mucous  membmne  of  the  niicJine  tiir1>inal  aiul  along  the 
lip  of  the  hiatus  .-^Mnihuiaris  (uncinate  proeess),  as  these  are  the  most 
oonnnun  sites  of  nasal  polypi.  They  also  grow  from  above  the  middle 
turl)inal  from  the  ast<;i  of  (he  posterior  elhinoidal  cells. 

The  symptoms  arising  from  the  associated  sinus  disease  are  licadaehe, 
di}rzine-Hs,  es(»eciallv  upon  stooping  or  sudden  jarring,  irritability  of  the 
e\Ts  upon  prolonged  reading,  or  even  of  unilateral  blindness.  (See 
Sinus  l>is<'HAe3.) 

Prognosis, — The  prognasw  of  nasal  polypi  ia  good  if  they  are 
removetl,  and  (he  preexisting  sinus  and  nasal  disease  causing  them  is 
also  reme<li«'d.  bi  those  cases  in  which  llie  cause  is  a  slight  nasal 
inflammation  tlie  removal  of  the  polypi  followed  by  cauterization  of 
tlieir  ixiints  of  attachment  will  effect  a  cure.  If  the  polypi  are  removed 
and  the  eiiuleri/.ation  is  neglected  they  are  liable  to  recur.  In  thase 
ciLses  due  to  marked  catarrhal  or  suppurative  sinus  inflammation  a  cure 
may  necessitate  not  only  the  removal  of  the  polypi,  but  the  exenteration 
of  the  ethmoidal  sinuses  also.  If  caries  of  the  bone  is  present  the  oper- 
ative pnx>orlure  should  include  it  as  well  as  the  poN-pi. 

TreatmeDt. — In  view  of  the  marked  teiulency  to  recurrence  the 
L  treatment  is  not  as  simjile  as  is  ordiuiirily  suj>poscd.  The  average 
practitioner  reganis  his  duty  as  Ix'ing  pcrfnrmetl  when  lie  removes 
the  gntwth,  orgrowtlis,  and  e.stabli.she.s  a  fair  degree  of  na.sal  respiration. 
The  aim  shimjd  lie,  however,  lo  not  only  remove  die  growtlis,  but  to 
remove  liie  tissue  from  which  it  springs,  and  to  ivmovc  (he  diseased 
process  (smuitis),  which  is  often  the  cans*-  i>f  it.  Whether  ur  not  bony 
necrosis  is  always  present,  clinical  eX|Xfrience  teaches  tlml  polypi  are 
much  less  apt  to  return  if  a  [Mirtion  of  the  {K-riosteuin  and  bone  from 
which  they  spring  is  removed  with  the  snare,  curette,  or  biting  foneps. 
'i'lu*  iLsc  of  (he  galvanix-autery  or  fused  chroniii-  acid  ujmui  (he  stumps 
of  the  |Kilypi  effectually  prevents  their  recurrence  in  some  sub- 
jct'U. 

Tlie  surgeon  should  ascertain  as  nearly  as  possible  the  points  from 
which  ihey  spring,  so  that  he  may  determine  the  ilifficulties  likely  to  l»e 
eiK-onnterL'fl  in  the  ofieratiou,  and  to  enable  him  to  fonuuUte  a  correct 
pn^iosLs  if  the  extension  of  (he  operation  Is  refused  by  the  patient. 

f.  Surgical  Olssufication  -  if  |Kilypi  spring  from  the  fn-**  border  of  the 
mithllelurbiiuilcdlMMlytheirnMnovalandaftcr-treatmcntnrt'Comparalively 
simple.  In  thi.-*  location  it  is  not  diffiruW  to  engage  the  snare  around 
the  grow  th  in  such  a  way  as  to  also  include  a  portion  of  the  middle  turl>inal 
from  which  it  springs,  though  it  may  be  removed  with  Holmes*  scissors. 
'nm.H  in  a  single  operation  it  is  sometimes  passible  to  eradicate  both  the 
growth  and  its  fniint  of  attachment. 

II.   If  they  luive  their  origin  from  above  the  middle  turbinated  body 

Ujciv  ia  a  strong  probability  that  they  coum'  from  the  ptwterior  ethmoidal 

celb.     Here  the  tn*atnient  is  much  mon*  complicaIe<l.     It  may  U'come 

nrcp««irT  lo  remove  nil,  nr  a  Inige  part,  of  the  middle  turbinated  Ixidy, 
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(Figs.  170  and  171),  and  to  exenterate  the  ethuioi*Ial  cells.    After  this  is 
(lone  the  oLse  may  require  occasional  attention  for  several  weeks. 

III.  When  they  have  their  origin  in  and  around  tlie  hiatus  semi- 
lunaris, either  the  ina.\illarv,  anterior  ethmoidal,  or  the  frontal  sinus 
miiy  V>c  the  scat  of  infection,  and  it  may  be  necessary'  lo  jierfonn  a  radical 
operation  upon  them  to  effect  a  cure. 

IV.  In  other  cases  they  spring  from  the  anterior  ethmoidal  cells,  in 
which  event  the  anterior  ethmoidal  cells  and  frontal  ,-inus  may  be  seri- 
ously involved. 

It  is  evident  therefore,  that  the  simple  removal  of  tlie  polypi,  or  myxo- 
iualou.s  growtlis,  does  not  coiLstitute  the  whole  duty  of  the  attending 
surgeon.  Such  treatment  is  usually  only  palliative  and  Icmporarj'. 
The  presence  of  polypi  should  be  regarrled  a.s  an  indication  that  hj-prr- 
plasia  of  the  mucous  mcnibrnnc  and  bone,  and  suppurative  sinuitis  are 
present.  The  same  principles  of  treatment  outlined  for  suppurations 
of  the  middle  ear  apply  with  equal  force  here.  They  are,  briefly,  (1) 
to  e.stablish  free  drainage;  (2)  to  remove  the  morbitl  material;  and  (3) 
to  maintain  asepsis  of  the  parts  while  liealing  Is  in  progress. 

0p«rati7e  Technique  .^I.  Polypi  ftpringimj  front  tfu  free  border  of 
the  mldiilc  furhiiiatcd  body  are  perhaps  the  most  easily  and  successfully 
treated  of  the  tj-pea  enumerated  above.  They  are  accessible  and  are 
attended  by  less  involvement  of  the  deeper  ti.s.sues  than  in  eitlier  of  the 
other  locations.     The  method  of  proccdtire  is  aa  follows: 

(a)  Wash  the  nasal  cavity  with  a  warm  antiseptic  spray  and  apjily 
adrenalin  and  a  4  per  cent,  solution  of  cocaine.  This  is  be-st  applied  on 
u  thin  ])kHigct  of  cotton  saturated  with  the  solution  and  intr(«hiccd  with 
an  applicator  and  a<ljusted  over  the  c)[>erative  field.  The  cocaine  shouhl 
be  left  in  position  for  about  seven  miiuitcs. 

(b)  Carefully  inspect  the  polypus  by  the  aid  of  reflected  light,  and  deter- 
mine as  nearly  as  possible  its  point  of  attachment.  Having  determined 
that  it  springs  from  the  free  border  of  the  middle  turbinated  Ixwly,  the 
next  step  is  to  examine  for  evidences  of  other  diseased  proces.ses. 

(c)  With  a  large  blunt  prolw  the  point  of  attachment  and  neighboring 
parts  should  be  exaniine<l  for  bare,  rough  bone.  If  a  snmll  probe  is 
u.sed.it  may  j»netra1e  the  unbnjkcn  tissue  and  dn is  come  into  contact 
with  bony  tUsue.  It  is  quite  important,  therefore,  that  a  large  one  be 
u.sed.  It  is  not  always  possible  to  detect  denuded  bone,  but  if  the 
examination  is  made  in  every  ease  it  will  often  l>e  found  where  it  is 
not  otherwise  suspected. 

(d)  The  wire  IfKjp  of  the  .snare  should  now  Ik-  introiluccd.  so  a-s  to 
cucirele  the  pendant  tumor.  It  should  be  introduced  so  that  IkjIIi  sides 
of  it  are  against  the  septum,  the  lower  portion  of  tlie  loop  b<Mng  on  a 
level  with  or  lower  than  the  inferior  portion  of  the  polypus.  It  should 
then  l>e  turned  so  that  its  inferior  part  pas.ses  outward  under  the  poly- 
pus, and  (hen  in  an  upward  direction  until  the  jmh'pus  isencircled.  The 
procedure  is  often  facilitated  if  the  loop  is  also  moved  slightly  in  a  for- 
warrl  and  l>ackward  direction  while  engaging  the  polj'pus. 

(c)  Care  should  be  exercised  to  carry  the  loop  so  as  to  include  the 


MYXOMA;  NASAL  POLYPUS 


259 


jt  rtf  nttaclimpnt  and  »  portion  of  the  middle  tiiHiinattMl  bf*dy  if 

Bsihto.  If  the  growtli  Ls  on  the  ajilerior  jtortiou  of  (hu  turbinal  it  Ls 
(tsimlly  easy  to  inchidc  the  anterior  third  of  it.  The  loop  passes  haek- 
wanl  under  and  on  either  side  of  the  turbinal,  while  the  cannula  (Fig,  1S6) 
is  firmly  placed  in  the  notch  formed  by  the  anterior  attachment  of  the 
turbinal  and  the  anterior  wall  of  tlie  nose. 

(/)  Firm  pne-saure  of  the  cannula  into  tiie  notch  being  maintained,  the 
loop  U  lightened  luitil  ttie  tLs.siies  are  engaged.  It  is  still  further  tightened 
until  the  anterior  portion  of  the  turbinal,  to  which  the  growth  Ls  attachinl, 
is  .seven'd. 

(tf)  With  a  blunt  pml)e  tlie  wounded  surface  is  examined  for  evidences 
of  carious  or  necrotic  bone. 

[k)  If  softened  or  necrotic  bone  is  found  it  should  be  removed  by 
curettement. 

(0  If  none  of  the  middle  turbinated  Ixxly  is  removetl  the  fibrous  base 
of  the  polypus  should  l>e  cauteriaed  at  the  next  sitting,  or  three  or  four 
dttvs  later. 

Fta.  IM 


BiHnnvinc  «  polypn  aod  tuxttrioT  end  of  the  middlit  Itubiiml  with  k  mmn. 

(j)  The  after-treatment  should  constat  of  the  use  of  warm  antiseptic 
d<mf!«'-s  or  sprays  and  the  insufHatiim  nf  bismuth-iodine  powder.  If  the 
douche  is  uscfl,  iIh'  Rirrninghain  njisal  <toucho  is  preferable  lo  any  of  the 
pressure  or  fountain  douches,  as  they  are  apt  to  force  the  solution  into 
tlic  mid<]le  ear  and  excite  severe  inHammation.  The  douche  should  be 
u.s*'d  twice  daily. 

II.  When  the  polypi  have  their  attacluricnt  aborr  the  middle  iurhhiatcd 
htnly  they  u.'iually  .spring  from  the  ethuioiiial  (vll.s.  and  the  tn'atniirnt  is 
iHinrspondingly  more  difltcult.  One  may  1m'  abli-  to  it- move  a  jMirtioTi  of 
die  growtlis,  but  it  Is  dilfieult  tu  n^acli  ihcir  ]>oinLs  of  attachment,  [t 
llierefone  Ix'comes  necessary-  to  remove  tlie  aulerior  half  or  all  of  the 
turbinated  body.  This  is  not  objectionable,  m  the  ethmoid  cells  con- 
taincfl  therein  anci  those  in  the  body  of  the  etinnoid  Iwne  are  proF)tibly 
more  or  less  diseased.  If  necrotic  bone  is  present  it  should  ho  removed 
by  i'unrltrment.  In  cases  of  tliis  class  ray  method  of  ]>rocedure  Is  some- 
wliat  as  follon's: 
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(a)  TIh>  preliitiinary  pn^piiniUoiis  are  Uic  same  as  m  tin*  prt'ceiHiig 
puragruph  I. 

{b)  Tlie  poljpi  are  removed  as  completely  as  possible  with  the  snare, 
so  as  to  clear  the  view  of  the  operative  field. 

The  operation  may  stop  here  and  (he  case  be  watched  for  further 
developments  before  adopting  other  surgical  procedures  in  the  mid<He 
turbinal  and  ctlniiuiJ  le^Ions. 

(c)  The  s(uin[)  of  tht-  polypus  may  \k  cauterized  with  chromic  acid 
fused  on  the  point  of  an  applicattir  or  witli  the  clectnK'uutery.  The  a])pli- 
cutor  may  1m'  curved  so  as  to  pjtss  above  the  miildle  turbinated  buly. 
The  ain'c  should  Ix;  macie  in  the  probe  before  the  acid  is  fused  on  its 
point,  as  it  should  be  used  at  once  before  the  water  of  crj'slalhzation  la 
reabsorljcd. 

(fi)  If  after  r('|X'iited  removals  tlie  piflypi  jiersist,  it  will  be  necessary 
to  n*move  a  portion  or  all  of  tht-  middle  tuibinalci!  body  in  order  to 
establish  free  drainage  of  the  itlTeclec]  ethmoidal  cells  and  to  remove  the 
pol^-pi  spnnjiiiufi;  fnun  them  t.Figs.  170  and  171). 

(p)  The  sul>s<.^{juent  treatment  consists  of  cleansing  lotions  and  such 
other  proce(hircs  as  may  Income  necessan,'  in  the  course  of  the  ra.se. 
It  may  be  necessarj'  to  perform  re|H^ated  of)rrations  in  order  to  eradicate 
the  discaseil  ])nH'css  in  the  ethnioiihil  (vhs,  or  ti*  .secun*  the  contplcic 
exenteration  of  the  cells.  The  complete  exenteration  of  the  ethmoiilal 
cells  may  be  done  at  once  if  the  surgeon  is  sure  they  are  extensively 
involved. 

III.  If  the  jKjlypi  spring  from  (he  hiatux  .vrmiiunarh  or  infutidihuiunt 
it  njay  Ix-cnme  necessaiy  to  n[)en  the  maxillani'  antnmi,  as  it  mav  also 
be  the  seat  of  similar  growths. 

TTie  mcxic  of  prnccdim^  is  somewhat  the  same  as  in  the  first  t>-pc  in 
30  far  as  the  nasal  operations  are  concenied;  that  Is,  the  growths 
should  Ih'  removed  with  the  cold-wire  snare  and  their  baxrv  cauterized. 
If  upon  further  ob.'*er\'ation  tlie  antrum  is  found  to  be  alfected,  the 
Cald  well-Luc  or  Deuker  operation  shoicld  be  performed.  (See  pp.  223 
(o  '22-y.) 

IV.  When  the  jxihjpns  arises  from  ihe  bortirr  of  the  kicUtts  semilunaris 
or  mouth  of  the  iiifunilibttlum,  there  is  prnbitbly  an  involvement  of  the 
anterior  ethmoidal  and  the  frontal  sinuses  in  addition  to  the  anterior 
disease.  The  treatment  required  in  much  like  that  described  in  I,  in 
so  far  as  the  removal  of  the  polypus  is  concerned.  .Subsequently  it  may 
liecome  necessary  to  remove  the  anterior  third  of  the  mitMlc  turbiuiiled 
b(tdy  by  the  nuOiotl  deseril)ed  in  II,  or  this  portion  of  the  turbinal 
nuty  lie  succexslully  n-moved  wiUi  the  snare  i>y  keeping  the  cannula 
tirnily  fixe<l  in  Ihe  notfh  formed  by  the  anterior  attachment  of  the 
nuddle  turbinalcd  boily  anil  the  outer  wall  of  the  nos<',  the  loop  lx"ing 
on  either  smIc  of  and  brneadi  the  turhiimird  btxly. 

After  this  is  rlone  the  diseased  area  is  exposed  to  further  examination, 
and,  if  uee<l  l>e.  to  more  extensive  operation  by  curettement.  In  other 
wools,  the  obstructions  within  the  "vicious  circle"  should  !«  obliterated. 

V.  When  the  polypi  spring  from  the  superior  meatus,  the  problem 
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involved  is  sometimes  quite  complex  and  pei^Iexing.  l^he  posterior 
ethmoidal  and  sphenoidal  cells  may  he  involved,  necessilaling  their  com- 
plete expfwure  by  anterior  rliitioscojn-.  To  do  this  it  Ls  onlinarlly  neivs- 
I  sBiy  to  remove  the  entire  middle  turbinated  Ixnly,  an  describe<l  on 
pages  2:{1  and  232. 

No  nrbitrory  niles  can  l)e  laid  down  in  a  text-boc»k  for  (he  guidance 
of  the  surgeon.  He  must  atudy  the  facts  in  each  case,  and  arrive  at  a 
conclusion  as  to  the  best  course  to  pursue.  The  foregoing  o]>eralion3 
are  sometimes  advisable  if  it  is  hoped  to  elTect  a  pennanent  cure  of  the 
nasal  polypi.  These  ojx-nitlons  arc  usually  only  des<:ribed  in  connection 
with  tlie  subject  of  empyema  of  the  ruisal  actiessory  sinuses.  I  have 
cicserilxHl  them  in  conneclion  with  |)olypi  in  onler  to  empha.sizrf*  the  sigiii- 
ficatniv  and  im[>ortance  of  the.se  growths,  as  pointing  to  tronditions  much 
more  important  than  the  |iolypi  iheinselvcs.  While  in  some  cases  it  may 
not  !«  shown  that  the  polypi  have  much  significance,  nevertheless,  in 
my  experience,  the  more  nearly  1  have  treated  polypi  as  though  necmsig 
and  suppuration  were  associated  with  them,  the  more  satisfactor}*  have 
l»ee'n  my  rcsidls. 

For  timi<i  patients  non-.surgical  treatment  may  be  recomnieniJed, 
OS  tl«'  injection  of  a  .saturated  solution  of  tfic  sulphate  of  zinc,  or  a  solu- 
tion of  tannic  acid  into  the  substance  of  the  polypi.  T  have  occa.sionally 
ii.s?'d  tannic  acifl  with  satlsfactorj*  results.  A  few  minims  should  be 
injected  with  a  hy]XKlermic  syringe  into  the  body  of  the  tumor.  Within 
iwo  or  three  days  it  shrinks  and  slouglis  away.  In  the  aged  or  the  infirm 
it  is  usually  inadvisable  to  recommcn<i  measures  more  nidical  than 
tlic  simple  removal  of  the  pol_\-pi,  as  the  danger  from  shock  and  acute 
infection  is  greatly  increased  in  thc.=ie  sidijects 

Papllloma.—Papilloma  of  the  nose  is  rare,  but  when  it  occure  it  appears 
as  a  cfjmigated  red  tumorous  mass  growing  either  from  (he  inner  or 
inferior  surface  of  the  inferior  turbinated  IxhIv.  the  septum,  or  the  poste- 
rior end  of  the  inferior  turl>inated  bixly.  The  subjective  symptoms  are 
those  of  a  partial  nasal  stenosis,  the  patient  often  only  consulting  the 
phj'sician  on  account  of  na.sal  "catarrh." 

Treatment. — The  treatment  consists  in  the  thorough  removal  of  (he 
growth  with  a  snuit*  or  ujLsid  scissors.  The  growth  of  the  surrounding 
lissurs  should  l>c  anesthetized  by  the  local  application  of  a  5  to  10  per 
rent,  solution  of  cocaine,  after  which  the  tnmor  is  excised.  After  the 
bleo<ling  has  ceased  the  wounded  surface  should  be  mopped  dry  and 
cauterized  with  the  galvanocauter}-.  This  is  done  to  prevent  a  recur- 
rence of  the  growth,  When  papilloma  recurs  in  a  patient  forty  or  more 
j^ars  of  ugc.  the  ptjssibility  of  camnoma  should  he.  susj)ected. 

Fibroma. — Fibrt>ma  of  tltc  nose  is  characterized  by  the  presence  of  a 
ilensp  fii>rous  growth  containing  bloodvessels  and  no  mucous  glands, 
with  shmly  incn'jLsing  nasal  obslniction.  The  growths  var\'  in  size,  are 
smooth  and  pale  pink  in  color.  They  are  firm  to  the  touch  or  probe 
pre^ture,  tlioiigh  not  so  dense  as  bone  or  cartilage.  They  may  Itc  sessile 
or  pedimrtdatcd  (Fig.  1S7).  If  pedunculated,  they  are  movable  like  a 
|Mi|ypus,  ihongli  llieir  (twisi.stency  is  (|nite  diifereni. 
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Tfiry  an*  ii.su»lly  attached  to  the  septum,  floor  of  the  nose,  or  to  the 
turbinated  bodies.  Tliey  sOMietiuies  have  multiple  attachments,  owing 
to  the  uifhinimatirrv  reaction  excited  by  tlicir  presence. 

Trefttment. — The  treatment  consists  in  their  complete  removal  withj 
a  snai-e,  euttuig  foKX'ps,  or,  in  extreme  cases,  the  re^aection  of  the  superior ' 
maxilla  may  be  neee-ssary.     In  those  case-s  wherein  the  (umor  is  pe<iun- 
eulated  and  comparatively  small  the  removal  with  the  cold-wire  snare 
or  tlie  author's  turbinotome  is  the  easiejjt  and  l:)€st  method  to  pursue. 

When  the  growtli  is  sessile  and  lai^e  it  may  be  removed  piecemeal 
with  cutting  forceps,  or  at  least  so  much  of  it  that  tlie  snare  can  be  [>assed 
over  the  balance.    This  procedure  may  be  done  under  cocaine  anesthesia. 

When  the  gi-owth  is  so  hirge  that  it  invades 
the  surrounding  structures  of  (he  nose,  and  ex- 
tensive adhesions  are  present,  it  may  become 
necessary  to  resort  to  a  lemponiry  resection  of 
the  superior  maxilla  to  eradicate  it 

The  operation  as  given  in  Surgical  Tccfi' 
niquf,  by  Drs.  von  Esiuarch  and  E.  Kowalzig, 
is  as  follows:  Osteoplastic,  or  temp<)rary, 
resection  of  the  upper  jaw  (von  Langenbeck, 
1861)  is  performed  for  the  removal  of  non- 
malignant  fibrous  or  cavernous  tumors  which 
originate  from  the  base  of  the  skidl,  fill  the 
nasal  part  of  the  pharynx  (nasopharyngeal 
space)  and  force  themselves  into  the  max- 
illary shius,  or  tlirough  the  sphenomaxillary 
fossa  into  the  temporal  fossa  (retroniaxillary 
tumors). 

By  reflecting  a  portion  of  the  upper  jaw 
upward,  which  has  Iwen  sawed  through,  bnt 
which  remains  in  connection  with  the  soft 
parts,  llie  tumor  is  completely  exposed,  so  that 
it  can  lie  cut  oiT  from  the  base  of  the  skull  with 
a  knife  or  scissors;  this  portion  of  tlie  npi^r 
jaw  is  then  replaced  and  the  skin  is  sutured 
over  it. 
Von  langenbeck  proceeds  as  follows:  1.  An 
external  incLsion  is  made  down  to  the  bone  in  the  form  of  a  curve  from  the , 
external  angle  of  the  nostril  to  the  middle  of  the  zygomatic  arch  (Fig.  188). 

2.  Sej>aratioii  of  the  insertion  of  tlie  masseter  muscle  from  the  lower 
margin  of  tlie  malar  Ume  division  of  the  buccal  fascia. 

3.  After  the  lower  jaw  has  been  pressed  dowiiward  by  a  gag  inserted 
at  the  angle  of  tlie  mouth  on  the  healthy  side  llic  riglit  index  fuigiT  is 
force*!  into  the  splienoinaxillary  fassa  l)etween  the  tumor  and  the  upjjcr 
jaw  ami  then  through  the  distended  sphenopalatine  foramen  as  far  as  the 
narcs;  along  the  finger  an  elevator  is  carried,  and  on  it  a  fine  metacarpal 
.saw  is  intrtKluccd  into  the  phar}!^.  The  left  index  finger,  introduced 
from  the  mouth  into  the  pharynx,  catches  the  point  of  tlie  saw. 
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FiWomyjioma  rrtaos-ed  from 
(he  cpiphorynx.  Aotoal  mm, 
<.Spmimcn  kJndly  Jaaavd  by  A. 
G.  Wippwn.) 
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4.  Horizontal  division  (by  sawing)  of  tlic  upper  jaw  above  the  alveolar 
process  as  far  as  and  into  the  pyriforin  a|)ertiire  (.Fig.  188).  In  operations 
on  the  right  iipi)*?r  jaw,  the  left  index  finger  is  forced  into  the  maxillurj' 
fossa,  and  the  ujieratur  saw.s  toward  it  from  tlie  uasal  passage. 

5.  Make  tlie  external  incision  down  to  the  bone  in  the  form  of  a  curve 
fmm  the  rtxtt  of  the  nose  along  the  lower  orbital  margin,  meeting  the 
first  skin  inei.sion  at  the  zygomatie  arch  (Kig.  IS8). 

(i.  Alter  the  external  lower  angle  of  the  orbit  and  the  angle  between 
ihi;  tenifKiral  and  tiie  frontal  process  of  the  malar  bone  hav«;  Wen  frnnl 
from  (lie  soft  |>arts  the  z}'gomatic  arch  is  sawed  through  in  the  mithlle 
fiYKii  within  outward  (Fig.  188);  next,  tlie  frontal  process  of  the  mahir 
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Vim  tAmvnbMik't  Dperatjoti  for  the  Uamporu-y  «xira«nn  nf  Lli«  aupnior  nuuiila.  a  b  (Imrcn 
ftgim).  ibv  ntem&I  ttkin  itwi^Ds:  r,  ths  lyinmatia  Krch  la  fini  sAwei  Oirouth  tnihin  ouiminl;  a, 
iMai.  lite  fmitUi  t»raceM  of  tba  malur  tioue  ia  aawcil  wilU  a  lucrtacorpal  mw  m  fu  u  uml  liiUi  Iba 
infvnuT  ncbilml  fiHurv,  the  orbttAJ  pluto  uf  Ihe  iiiferiur  iiuuiIIk  aa  for  on  llii-  Inurymftt  bnn«  oliiwly 
lifkiw  rlM  Ucrynuil  foaiiB,  and,  lin»lly,  the  middk  or  thi>  niwtl  prr>c«>tM  nf  Ihe  ■iiii4>riDr  niBxilla  oa 
far  ••  ttir  omuI  boom  arc  dtvijMt.  T)ie  ounuata  uf  the  bcryinsl  cuul  ahouJd  lie  ctuvfuHy 
■HknlMl  frooi  Injury,  b  (muUl  flcure).  boriBunuU  diviaiun,  witli  »  «iw,  of  tli«  Buperiar  nuuiila 
abawv  Uw  aJvpoter  prooi!w  u  f or  u  and  into  the  ^>-nfo^n  aperiurv. 

bone  as  far  as  and  into  Ihe  inferior  orbital  fissure,  the  orbitjd  plate  of 
the  upper  jaw  as  far  as  the  lacrymal  bone  closely  below  the  lacrynial 
fo^sa  and,  finally,  the  middle  of  the  nasal  prneess  of  the  upper  jaw  as 
fur  as  the  nasal  bone  arc  divided  with  a  metacarpal  saw,  protecting  the 
organs  which  constitute  the  lacrynial  duct. 

7.  By  means  of  an  elevator  inserted  under  the  malar  bone  the  exoi,H«l 
piece  of  the  upi>er  jaw  is  lifted  up  toward  the  medium  line,  like  the  lid 
of  a  Injx,  The  sutural  connection  between  die  nasal  bone  and  the  up(H>r 
jaw,  in  most  cases,  breaks  during  the  maneuver. 

8  With  a  broad  elevator  the  tumor,  now  laid  bare,  is  lifted  out  of  the 
iphonomaxillan.*  fossa,  and  the  base  is  detached  from  the  under  surface 
of  ill*-'  skull    witli    a   knife,  .scissors,   or   thennocautery.     Finally,  the 


n\scotecl  portion  nf  llie  uppirr  jaw  is  replaced  in  its  former  position  and 
the  woun<l  of  the  skhi  is  closed  by  means  of  cnreful  sntiiring. 

¥oT  the  better  protection  of  the  branches  of  the  facial  nene,  O.  Weber 
placed  the  nutritive  bridge  of  the  upper  jaw,  which  must  \te  turned  iip, 
externally  upon  the  zygomatic  an-h,  and  by  nicking  it  on  ilie  line  of  tU 
suture  with  the  zygomatic  process  of  the  temporal  bone,  he  turns  llie 
zygomatic  arch  over  in  an  outward  direction.  The  external  incision 
lias  already  l)een  tlcseriljcd.  Tlie  saw  incisions  arc  in  other  respects  the 
same  as  in  the  pivcediiig  mctJiod  (Fig.  ISS). 

Adenoma.^ — Adenoma  bleeds  so  readily  upon  examination  with  a 
probe  that  sarcoma  is  at  once  suggested.  A  microscopic  examination, 
however,  reveals  the  true  character  of  the  growth.  They  grow  from 
the  septum  or  the  ethmoidal  region  and  prcxluce  nipidly  increasing  nasal 
8tenosi.s.  Aderumia,  like  polyjii  aiwl  [lapillomu,  lias  a  strong  tendency 
to  recur  unless  thorrjughly  removed.  It  consists  of  a  simple  hy[)crplaiiiu 
of  glantl  stnicture  having  its  type  in  the  acinou.s  or  tubular  gland.s.  It 
also  ha.s  a  tendency  to  malignant  degeneration. 

Treatment. ^The  treatment  should  consist  in  the  total  removal  of  the 
tmnor.  In  order  to  ensure  this,  its  base  should  be  cauterized  or  curetted. 
The  bleetling  attending  the  removal  of  adenomata  is  considerable,  but  may 
be  rea<lily  rontrolled  by  a  nasiti  tamp<»n  of  sterile  gauze.  It  is  had  prac- 
tice to  tampon  the  nose,  as  it  is  a  septic  field,  and  when  it  l)C('omcs  neces- 
sarj"  todo.*io,  it  is  advantageous  to  moisten  the  gauze  with  the  e<»m|)ound 
tincture  of  l)enzoin  to  prevent  deconipftsitinn  of  the  secretions  and 
saprophytic  absorption. 

Lymphoma. — Lymplioma  of  the  nose  is  characterized  by  a  smooth 
txunorous  mass,  pinkish  r»'d  in  color,  and  less  dense  in  consistency  than 
(ibruMUi.  It  is  not  cotnuiou  and  rctiiiires  a  uiicroscopic  examination 
to  make  a  positive  diagnosis.  The  treatment  is  the  same  as  for  polj'pus 
and  fibrmna. 

Angioma.  =~ Angioma  of  the  no.se  is  rare  (Kahn),  and  consists  of  a 
distention  of  existing  blooiivessels  rather  than  of  ncw-fonncd  ones. 
Aecorduig  to  D.  linulen  Kyle  the  distention  is  due  to  changes  in  the 
bloodvessel  walls  from  deGcient  nutrition  rather  than  to  mere  congestion. 

Symptoms. — The  symptoms  are  thase  iif  more  or  less  nasal  obstnictitin, 
epislaxis,  an<l  a  reducible  and  pulsating  tumor.  The  nasal  obstruction 
is  [>roportionate  to  the  size  of  the  growth.  Pressure  upon  the  growth 
materinlly  re<luces  its  siz-e.  The  pulsation  is  more  pronounced  when 
tin'  tumor  is  atta4'hcd  to  a  large  artery.  If  the  tumor  is  attuched  to  a 
vein,  the  pulsation  is  much  less  and  the  color  Is  blue,  whereas  if  it  is 
connected  with  both  vein  and  artery  the  color  will  be  a  dark  red. 

Treatment.— The  treatment  consists  in  the  slrangtitation  at  the  base 
of  the  tumor.  The  object  of  the  strangidation  Ls  to  cBU.se  closure  of  the 
biooflvessels  supplying  the  ttunor.  If  tlie  sirangidalion  is  perfonned  too 
c|iiickly  the  vessels  are  not  closed  and  hemorrhage  from  tlieir  severed 
ends  results;  by  gradtially  tightening  the  wire  loop  the  vessels  clusc  and 
bleeding  does  nut  follow. 

The  galvanocuuter}*  loop  is  also  well  adapted  for  tlic  removal  of  these 
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gmwllLs,  when  easily  accessible  and  [X'tliincnljitcd,  as  it  sears  over  the 
ends  of  the  vc-sscls  aiul  prevents  sul>se(jucnl  lieiiiorrhagc.  Wlien  the 
grnwlli  is  sessile  silk  li^litn's  may  Iw  piLsst^d  ilinmgh  it  and  tied,  thus 
stianguiating  a  portion  with  each  ligature.  Coeainc  nncstliesia  ia  all 
that  is  neeessary  for  either  of  the  procedures. 

Osteoma. — Osteoma'  of  the  nose  and  the  accessor}'  sinuses  is  rare. 
It  may  occur  in  any  of  the  accessor}-  .siniis<'S,  liut  is  more  conniioii  in  the 
frontal.  It  may  invade  the  nasal  and  orliital  cavities  wlieii  ^rowin^ 
fnun  the  sinu.^s.  It  .sonietime.s.  sjmngs  from  the  inferior  tnrhinuted 
bone  and  occludes  the  na.'iul  rhamlters.  Cases  have  been  re|>orted 
baviriij  their  origin  from  (he  nn-^al  process  of  the  siipenor  maxilla. 

Pathology. — Osteoma  is  usually  composed  of  dense,  compact,  cancellous, 
hnniy  tissue  of  congenital  or  postnatal  matrix  of  aste(x:lasts,  and  usually 
arises  from  the  periosteum,  thouglt  it  may  arise  from  the  nieihillar)' 
portion  of  the  bone.  Some  are  soft  and  sjumgy,  with  a  disuse  capsule 
of  bone,  while  others  an'  dense  tlironjjlioiit  their  suljstuntx*.  The  sjMingy 
ty\ic  iKvurs  m»»st  fit- (juently.  They  an;  in  some  instances  (M-dunculated, 
the  |»ediclr  U-ing  con)po.-^>d  of  cither  s|Mjngy  tmiie  ttr  soft  connective 
tissue  and  mucous  inend)rane.  The  ctises  seen  clinically  vary  in  size 
from  a  small  walnut  to  a  gotvsc  egg. 

Symptoms.— .Vs  the  nasal  chantl>ers  ai-e  usually  invade*!,  nasal  obstruc- 
tion is  11  prominent  syinploni  The  growth  of  the  tumor  externally 
produces  more  or  less  inarketl  defonnity,  aud  in  some  instances  the  re- 
semblance to  bonis  is  so  great  that  the  ca.sc^s  an*  referred  to  as  *' horned 
men."  In  .some  instances  they  pn'.serit  the  "fn>g-faii'"  tyiH*  of  counte- 
nance, e.sjjccially  when  both  sirlcs  of  the  nose  are  involved  in  the  ti'^ioii  of 
Ibc  infra-orbital  ridge,  as  in  Dr.  ^Stem's  case,  l*alpfttion  of  the  tumor, 
whether  intra-  or  extranasally.  yields  a  sense  of  lM>ny  hardness.  The 
hi(  n'mal  duct  may  lie  ocx'lude*!.  The  mucous  membrane  coveting  the 
lumor  Is  usually  [>ale,  (bin,  ami  not  eriHled.  Tninsillumination  of  the 
ttmxillar^-  sums  may  show  obstruction  to  tlw  rays  of  liglit.  If  i'onstant 
mouth  breathing  is  pn*sent  it  gives  rise  to  epipliaryngeal  <'aturrh.  Tn 
Stein*s  ease  there  was  inability  to  n>tate  the  left  eye  Inward.  There 
was  external  divergcur-e  of  two  lines,  pupil  widely  dilated  and  fixed,  not 
resjmnding  to  either  light  or  accommo<lation.     'Fhe  fundus  was  normal. 

DiAgnosu.— The  diagtuisis  is  largely  base<]  npon  the  mirnwicopic 
examinalion  of  the  tissue. 

Treatment. —In  tho?^e  cases  of  syphilitic  origin  the  iodides  are  of  value. 
TUc  removal  of  the  bony  growths  is  usually  the  l>est  tri^atment.  The 
techiii(pie  of  the  o{x*mtion  varies  with  each  case.  In  the  23  cases  gn>wing 
from  the  fnmtal  sinus  reporleil  by  Boenhaupt,  11  eommnnicated  with 
the  cranial  cavitj*.  It  is  obvious,  therefore,  that  osteoma  of  this  region  is 
most  serious  froui  a  clinical  and  surgical  ]K)int  of  view. 

In  the  n'nitrt'al  of  osteoma  attempt  to  find  u  ]iediele,  or,  failing  in  tbi.s, 
enucleat/'  the  tumor  rather  than  attempt  to  chisel  or  drill  into  its  .suit- 
stance,  as  it  is  often  so  dense  as  to  resist  tliese  instruments. 

'  I  UB  ItiffohtMl  tn  Dr.  OUo  8t«f it's  pmM*r  cm  "Sjnniiu'tHrnl  I  rnfcdTim  of  i  li^  Nam"  fnr  m<Ml  of 
iIm  iUU  m  litiM  tulijccl. 


Carcinoma. — Ciircinoma  of  the  nose  is  more  rare  than  sarcoma,  ant! 
usimil}-  Ijf^ins  ii]  the  anterior  portion  of  the  nasal  structures,  ns  tlw? 
greatest  irritation  rK-curs  at  this  point. 

DiagnosiB.^The  <iingnosis  is  based  upon  (a)  the  presence  of  an  in- 
tense irregular  lancinating  pain;  [b]  a  mucopurulent  secretion,  which 
if  ulceration  is  present  is  admixed  with  hlood;  (c)  the  characteristic 
ozena  or  stench  of  cancer;  (d)  nasal  stenosis  more  or  less  marked 
according  to  the  stage  in  which  the  disease  is  observed;  {e)  impairment  of 
vision  if  the  ethmoid  cells  are  involved;  (/)  ulw-ration  of  the  growth  if 
in  an  adviinctMl  stiige;  and  (if)  caclicxia.    {h)  In  addition  (u  the  foregoing 
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clinuuil  symptoms  il  w  u.sually  necessary  to  ivmove  a  portion  of  the 
growtli  for  microscopic  examination.  D.  Bratlen  Kyle  properly  calls 
attention  to  the  necessity  of  observing  two  precautions  in  securing  the 
specimen,  namely:  "  (1)  Tliat  tlierc  shonM  tic  as  little  laceration  and 
irntation  of  tlie  parts  as  possible;  (2)  that  the  portion  removed  should 
not  invoh'e  directly  the  ulcerated  area,  which  will  contain  inflamuiatory 
emiiryonic  connwttive  tis.s»e.  As  pointed  out  by  J.  Bland  Sutton,  (hi.s 
cannot  lie  differentiate*!  from  sarcoma  or  from  a  simple  inHammatory 
[irott'ss  with  ulceration.  If,  however,  the  specimen  is  lukeu  early, 
Ix'fnre  ulceration  has  occurred,  this  source  of  error  mav  be  obviated.'* 

ProsfDOsis. — ^Thc  prognosis  is  always  grave. 

Treatmdnt. — ^'I'be  sui^ical  ti-eatmcnt  of  carcinoma  of  the  nose,  except 
in  the  very  early  stage,  is  contra-indicated. 

The  palliative  treatment  consists  in  the  local  application  of  orthoform 
jHiwtler  t(»  riLse  pain,  and  local  applications  of  dilute  hydrochloric  acid 
iui<i  formalin  to  the  ulceratt^d  areas. 

Sarcoma. — Sun-oma  of  the  nose  is  of  slow  gmwth,  and  is  less  malig- 
nant than  sarcoma  in  other  |>arts  of  tlie  body.  Unlike  carcinoma  it 
occurs  most  often  before  the  fortieth  year  of  life,  and  is  not  uncommon 
in  infancy  and  childhood. 

DUgnoais. — 'I'he  diagnosis  is  based  upon  (a)  progressive  nasal  stenosis; 
(fc)  a  mucopurulent  na,sal  secretion,  which,  in  the  advanced  stage, 
liecomes  sfuiguinolcul;  (c)  more  or  less  slight  pain  in  strong  cotitrast 
lo  the  intense  pain  in  carcinoma,  {d)  The  age  of  the  patient,  if  below 
forty  years,  is  abo  of  diagnostic  significance,  though  carcinoma  occa- 
sionally occurs  before  this  age;  (r)  finally,  the  diagnosis  must  lie  made 
by  submitting  a  specimen  of  the  growth  to  microscopic  examination. 

Prognosifl. — The  prognosis  is  grave,  though  not  so  grave  as  carci- 
noma. When  operated  early  there  is  a  fair  chance  of  recovery.  In 
one  of  my  cases  operated  by  Ollier's  method  (Fig.  190)  there  has  been 
no  recurrence  of  the  sarcoma  after  five  years. 

Treatment. — The  treatment  in  the  early  stage  is  surgical,  especially  in 
view  of  the  slighter  malignarn^y  of  nasal  s:ircouiu.  The  growth  may 
be  remove*]  with  a  curette,  or  galvanocautery  through  the  nasal 
orifices,  or,  if  i-ixtensivc,  an  externa!  oj>eration  may  be  required. 

OHier's  OjiercUum.  This  operation  is  performed  under  general  anes- 
thesia, with  tlic  head  of  the  patient  hanging  over  the  end  of  the  tabic 
in  Hose's  position.  Postnasal  tampons  should  be  introduced  to  pre- 
vent the  blood  escaping  into  the  epipharynx  and  larynx.  An  incision 
extending  from  the  left  ala  of  the  nose,  upward  over  (he  bridge  of  the 
nose,  and  tlience  dowuwani  to  tlie  right  ala  of  the  nose,  should  be 
made  through  the  cutaneous  tissue  (Fig.  19U).  A  Gigti  saw  should  then 
lie  placed  at  the  bridge  of  the  nose  and  all  the  bony  structures  along  the 
ciiL-LTieous  incision  scvereil. 

Tlie  nose,  thus  temporarily  resected,  is  then  turned  4lownward  over 
Uic  tuoiith.  This  having  been  done,  the  growUi  should  be  cnuelcatwl 
by  blunt  dissection,  if  iK)ssible,  or  if  this  lannot  l>e  done  it  should  be 
retno^XKl  by  dull  curettage.     A  sharp  curette  should  not  Ijc  used,  as  it 
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leaves  the  lymplmtic  ves.sels  ojmmi  arni  favors  extension  In*  metastasis 
and  septie  infection.  The  hemorrhage  may  Iw  consitierahle,  hence  the 
postnasal  tam]>c)n.s  inticHhu'ctl  ix.*fom  iK-ginniiig  the  operation  serve  as 
hii<cs  again-st  wliieh  .strips  of  gau'/e  may  I)e  packed  to  cheek  it. 

In  my  case,  illustrated  in  Fig.  190,  the  hetnorrhage  wa.s  very  profuse 
and  necessitated  the  iiae  of  normal  salt  enemata.  The  transfusion  of 
normal  .salt  solution  \vi>uM  have  Iitvn  Itetter,  but  a.s  arrangements  harl 
not  Iki'U  nuide  for  U  the  eneinatii  were  .sulistitutcd.  This  patient  was 
thirteen  years  old  wlien  I  first  saw  her,  and  was  fourteen  when  I  jmt- 
fornu'd  ifir  <  )llier  operation.     She  is  now  nineteen  years  of  age,  unci  is 

Kid.  190 


Onier'a  innslon  for  AxpoelnK  t\i*  nwtal  oavillM  for  opM'Atire  pttrpawtw. 

free  from  the  growth.  Bony  sequestra  have  been  removed  from  tiine 
to  time,  and  but  Uttle  oKena  is  present.  The  cure  is  apparently  |H'r- 
manent. 

Having  removed  the  tumor  the  incision  should  Ix*  cloA-ed  by  sutures, 
and  the  tij)  cif  the  nose  raised  into  jtosition  ami  fixed  with  adhesive 
strips.  Tlie  stitcfies  .should  lie  removed  on  the  fifth  day.  The  na,sal 
wound  shouhJ  Ih'  packetl  witli  gauze  impregnated  with  bismuth  or  the 
Cfmiponnd  tincture  of  heuzoin,  to  prevent  flccompnsition  and  sapri>- 
phyti(!  infcfti*m.  The  intratmsal  dressing  should  be  n-moved  and 
n*newed  <lailv. 


CHAPTER    XIV. 

EPIbTAXIS  (NASAL  HEMORRHAGE).    RHIXOSCLKIIUMA. 
FUUUNCULOSIS.    SCREW-WORMS. 


EPISTAXIS  (NASAL  HEMORRHAGE). 

Kpistaxis  is  a  na^iHl  liemorrlm^-,  tliat  is,  a  bleeding  fwiu  tin-  interior 
of  the  nate.  \Miile  the  licniorrhuj^  i.s  usually  from  the  anterior  jxjrlioti 
of  the  septum  (90  per  cent,  accortlinp  to  Ciisst'llxTn"),  it  may  (M'cur  from 
any  portion  of  tlie  nasal  mucosa.  The  bleeding  is  not  often  serious  in 
character,  though  several  deaths  have  fje<*iirrp»l  therefrom.  It  is  most 
serious  in  blee<icrs,  or  hemophiliacs,  arteriosclerosis,  valvular  heart 
lesion  (ri(»ht  side),  sarcoma,  and  pressure  on  the  veins  of  tlie  neck  by 
anetiivsni,  bronchocele,  and  intrathoracic  tumors. 

Etiology. — (a)  Anterior  deHe<'tion  of  tlie  septum  is  the  pre<lisposing 
cause  of  hemorrhage  in  a  large  majority  of  tlie  cases.  Tliis  portion 
of  the  si'ptum  is  riclily  supjilied  witli  blnod  from  the  septa!  artery,  a 
bnmcli  of  the  superior  i  oronary,  aixi  is  expasod  lo  the  ingoing  current 
of  air,  which  is  often  loaded  with  foreign  pjirtieles.  The  air,  furlhcr- 
luore,  dries  the  secretions  on  the  anterior  iwrtion  of  the  septum, 
especially  if  it  is  deflected  in  tJiis  h)cation.  The  membrane  is  quite  thin 
in  this  an-a,  as  anyone  who  has  done  a  submucous  resection  of  the 
septum  can  le.slify.  Slight  ertjsion  of  tlie  nuieasa  readily  gives  rise, 
therefore,  to  na.sal  licm<»rrhage. 

(b)  Catarrhal  inflammation  eaiises  chronic  hyperpmia  of  the  mucous 
niembnuie,  hence  tlie  increased  blood  in  the  parts  cnTitribulcs  to  the 
opls  taxis. 

(c)  A  nuniIxT  of  febrile  diseases  are  often  attended  by  epistaxis. 
The  diseases  most  ccmunonly  thus  characterize*!  are  (yphuicl  and  diph- 
theria, though  other  infectious  fevers  are  sometimes  attended  by  nasal 
bleeding.  "  Black  diphtheria,"  or  liecnorrhngic  nasal  diphtheria,  is  at- 
tendiil  by  a  d**slruetive  degeneration  of  the  nasal  nmcosa,  submuccms 
hemorrhage,  and  epistaxis. 

(rf)  The  veins  on  the  anterior  jwrtion  of  the  septum  arc  sometimes 
varicofte<l  and  give  ri.se  to  hemorrhage. 

(r)  Obstruction  to  the  portal  circulation  may  Ije  attcnde<l  by  nasal 
iH-morrliage. 

if)  Suppression  of  the  menstrual  How  and  of  a  seven?  hemorrhoidal 
hemorrhage  is  soim'times  attendtnl  by  a  vicarious  oiLsal  hemorrhage. 

Of)  Trainnatic  epislnxi.s  may  result  fn>ni  picking  the  no.'^  with  the 
finger  nail  or  violently  blowing  it  with  a  han<l kerchief.  Intranasal 
surgiTv  is  frvcpiently  followed  by  severe  nasal  hemorrhagi*.  This  is 
mpecially  true  after  operations  upon  the  middle  turbinal,  the  elhuKitdal 
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cells,  and  t!ie  swt?]l  bodies  or  erectile  tissue  of  the  infen*>r  tiirbinatctl 
body.  The  middle  turbinated  and  tlie  ethmoidul  cells  receive  a  generous 
blood  supplj"  from  the  anterior  and  posterior  ethmoid  arteries  (Fig.  3). 
External  violence  to  the  nose  is  often  followed  by  epistaxis  or  the 
so-called  "bloody  nose." 

(A)  A  perforating  ulcer  of  the  septum  frequently  gives  rise  to  epis- 
taxis. The  vessel  walls  are  broken  down  in  the  destructive  pnKvss, 
and  the  granulation  tissue  upon  the  bonier  of  the  jwrforation  bleeds 
easily  upon  sliglit  provocation. 

(i)  Certain  constiluttonal  diseitses,  ils  hemcphilia,  Bright's  disease, 
purpura,  scorbutus,  chloremia,  leukemia,  and  arteriosclerosis  are  cliar- 
actcrized  by  nasal  hemorrhage,  for  obvious  reasons.  Syphilis  and  tuber- 
culosis of  the  nose  also  give  rUe  to  epLstaxis. 

(jf)  Sarcoma  of  the  nose,  like  sarcoma  elsewhere,  is  often  attended 
by  hemorrhage. 

Treatment  The  treatment  of  nasal  hemorrhage  in  moat  cases  is 
simi)le  enough,  as  (he  local  application  of  cocaine  or  of  adrenalin  n'udily 
stops  it.  In  other  cases,  however,  when  the  cause  is  a  constitutional 
disease,  a  growth  pressing  on  the  veins  of  the  neck,  or  when  the  trunk  of 
one  of  the  larger  septal  arteries,  as  the  anterior  ethmoidal,  is  severed  in 
an  intranasal  operation,  the  bleeding  is  not  so  easily  checked. 

The  hemorrhage  may  usually  be  checked  by  one  of  the  following 
procedures : 

1.  Hot  nasal  irrigation  is  quite  effective  in  many  of  tlic  cases  wlion 
the  epistaxis  is  not  due  to  some  grave  disease.  The  temperature  of  the 
water  or  normal  salt  solution  should  be  as  high  as  can  Ixr  tolerated,  or 
about  130°. 

2.  Ice-water  may  also  be  injected  into  the  nose  with  advantage  in  oper- 
ative hemorrhage  while  the  patient  is  under  an  anesthetic.  Chily  two  or 
three  injections  of  four  ounces  each  should  Ijc  used,  as  to  u.se  more  might 
produce  serious  ;^hock  to  the  brain  by  sudden  or  excessive  chilling. 
I  have  frequenUy  resorted  to  this  methofl  of  treatment  at  tlic  clase 
of  nasal  ojKTations  when  the  hemorrhage  wits  profuse,  with  the  most 
gratifying  results. 

3.  The  local  application  of  cocaine  or  adrenalin  often  checks  the 
hemorrhage  when  it  is  of  capillary  origin.  If  blood  clots  are  present, 
the  nose  should  first  be  cleared.  The  aclrenalin  extract  may  be  given 
intenwdly  for  its  hemostatic  effects. 

4  Blood  clots  are  sometimes  allowed  to  re^main  in  the  nose,  with  tlic 
\i\v\\  that  tliey  will  finally  check  the  bcniorrhagc.  This  proccdun;  is 
b:Lsed  ujxm  an  erroneous  Idea,  "^i'he  blood  dots  only  serve  to  shield 
the  bleeding  urea  from  stich  local  medicaments  as  nuiy  be  used,  thus 
hiding  the  bleeding  point  from  view  The  bleeding  usually  continues 
beneath  the  clots,  hence  they  should  be  thoroughly  removed  at  once  to 
expose  the  bletMling  area  to  ins|)ection  and  to  make  it  [>os.sible  to  apply 
such  local  remedies  as  may  be  deemed  necessary*. 

5.  Astringent  rcTUcdies,  as  the  nitrate'  of  silver  in  5  to  20  jier  cent, 
solutions,  may  be  made  from  time  to  time  in  persistent  oozing. 
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6.  The  application  of  the  nctunl  cautery  hiis  somctitncs  prove'<l  a 
speedy  and  efficient  means  of  controlling  the  bleeding;  a  flat-poiiitcd 
electrode  should  be  used  at  a  cherry-red  heat  for  this  purpose. 

7.  Local  pressure  over  the  bleeding  point  for  a  few  minutes  will 
sometimes  control  the  bleeding. 

8-  Tampons  in  the  nose  should  only  be  resorted  to  in  those  cases  in 
which  tlie  bleeding  persists  in  .spite  of  all  other  meajiures.  Tam]>ons 
in  the  nose  as  a  general  proposition  should  he  avoided,  as  tliey  are  apt  to 
give  rise  t<i  conditions  favorable  lo  sepsis.  The  more  completely  tlie 
nasal  chaml»ers  are  packed  with  gauze  the  greater  the  danger  Hence, 
a  postnasal  tampon  followed  by  an  anterior  one  is  the  most  dangerous 
of  all.  Kesort  to  this  method  of  packing  the  nose  in  eplstaxis  should  be 
avoided  except  in  an  extreme  emergency. 

When  the  bleeding  is  from  the  anterior  portion  of  the  septum,  and 
it  liecomes  necessarj-  to  introduc'e  a  tampon,  I  would  advise  a  Ueniay 
tampon  cut  into  the  form  of  a  na.sal  splint,  a.s  reconunended  by  Sitn[>son. 
Tt  absorbs  low  of  the  .secretions,  and  Is  ea^iily  IntnHlncod  anti  removed 
without  further  injury  to  the  diseased  mucous  membrane  (Fig.  70). 


BHINOSOLEROMA. 


Synonyms. — The  evidence  seems  to  be  almost  convincing  tliat  a  rare 
lesion  described  a-s  chorditis,  chronic  hypcrrtropliica  inferior,  and  what 
U  known  as  Stoerk's  blennorrhea  are  identical  with  rhincwcleroma. 

Definition. — Rhinosoloroma  is  rharacteriiu.'d  by  a  cartilage-like  hard- 
ness and  nodular  enlargement  of  the  nose  and  other  portions  of  the 
upper  air  passages.  The  affected  tissues  havt?  no  tendency  to  ulcerate 
or  lo  inflanuuatory  reaction,  either  in  the  growth  or  in  the  contiguous 
|MirLs,  although  it  frequently  affecLs  the  other  divisions  of  tite  respiratory 
tract. 

Etiology. — But  little  is  known  of  the  etiolog}*  of  the  <lis*^ase  l)eyond  the 
fact  that  it  is  due  to  a  specific  microorganism,  the  liacilhis  of  rbinoscle- 
roma,  and  that  it  is  chiefly  confined  to  Austria  and  southwestern  Europe. 
About  800  cases  have  lieen  reported,  and  of  these,  about  20  occurred  in 
America,  but  the  large  majority  of  them  were  from  Poland  and  Austria. 
It  usually  begins.in  youth,  the  greater  number  being  observed  Ix-tween 
tlte  ages  of  fourteen  a?id  forty-five.  Sex  seems  (o  luive  no  influence. 
Herwlity  .sii'ms  to  \^  a  negjitive  factor,  though  there  Ls  apparently  a 
family  pnMlis|Hxsitian  to  tlie  diseast;.  It  is  now  genenilly  regarded  as  a 
Cfintugioiis  diseast^ 

Bacteriology. — The  hard,  cartilage-like  notlules  affect  the  skin  and  tlic 
uuK'ous  membrane  of  the  nose,  phaPrTix,  lar\Tix,  and  trachea.  It  spreads 
with  gn-aler  freedom  in  the  mucosa  than  in  the  skin,  'llie  harfl,  nodular 
nwi-'oies,  or  plaques,  contain  the  encapsulated  bacillus  of  rhinusclertima, 
which  is  similar  to  Frie<Ilander's  ba(illu.s,  though  the  latter  is  not 
always  enrajjsulated.  The  bacillus  of  rhinoscleronm  is  mc)re  rod- 
shaped,  and  stains  by  Gram's  method,   is  motik*,  non-spore  bearing, 
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and  aciDbic.  It  always  !ms  a  cupsult*  in  cnhmx',  as  well  us  in  Ihe  tLisue.s. 
It  oonirs  singly  and  in  pairs.  Gt'lntin  plates  sliow  ycllowisli-wliite 
granular  bodies  in  two  or  three  days.  In  gelatin  tul>e-s  the  grnwtli 
api^ars  alonjj  the  needle  track  as  a  whitish  jjraniilar  line,  witli  an  almast 
hemispherical  elevation  on  the  snrfaoe.  'I'he  growth  in  (he  tiiln"  has 
the  appearance  of  a  round-heailed  nail.  When  grown  upon  agar  it 
appears  as  ii  ilirly  whitish  moist  layer  on  either  side  of  the  ncwile 
traek.  On  pi>tat()  tin-  grtjwth  is  ei-eaaiy  white.  It  grows  ratlier  nipidly 
at  a  tetnpiTdture  of  37°  C.  It  is  pathogenie  for  miee,  guinea  pigs,  and 
nihbits 

Pathology. — 'I'hc  histological  changes  are  inflammatorj-  in  -cliaraeter 
ftnd  usually  Iwgin  on  the  nassil  septum,  tniehea,  or  lar^Tix.  In  rare  in- 
staiu'cs  the  rcvt-rse  cimrse  is  pursued.  The  skin  ami  niiicoiis  nienihranr  of 
the  nose  a.s.sniiie  u  sniootli  ntxiular  ap[xraranc<'  of  cartilage-like  consistency, 
which  (>iLs  little  or  none  upon  prolxr  pressure.  The  parts  are  sensitive 
to  the  touch,  but  are  otherwise  free  from  pain.  Kaposi  has  likenetl  the 
exleniid  ap])earunre  of  the  nosc^  to  keloitl.  Gocxiale  (Tosey  an<l  Wright) 
gives  the  fnllowing  description  of  the  pathological  changes: 

"In  the  nose  and  lar\-nx  the  affected  ti.'vsues  are  seen  histologically 
to  consist  of  certain  typical  elenientar)*  lesions.  The  sul>stan<'e  of  the 
swelling  Ls  composed  of  large  pla.sina  cells,  irregularly  distributed  in  nil 
layers  «>f  the  uuicutts  nu'uibniiic.  and  in  the  subnujcoiis  tis'^ue.  They 
a<'eoinpany  tlie  bloodvessels  in  the  new  portions  of  the  growth.  The 
plasma  cells  do  not  contribute  directly  to  the  hypertropliy,  but  it  is 
pos.sihIe  that  they  Ix'come  changefl  partly  into  spindle  cells,  and  then 
give  ri.se  to  the  forniiation  of  new  fibrillar)'  tissue.  Tw{)  forms  of  relro- 
graile  Tnctamorphosis  oc*'nr  in  the  pliLsina  cells-  These  tnuy  l>e  trans- 
formed into  swollen,  hydropic,  soK'alled  Mikulicz;  cells,  or  into  hyaline 
degeneraterl  cells,  probubly  ideiillcal  witli  the  so-called  Uussell's  fuchsino- 
philcs,  descriUnl  under  Colloid  Degeneration.  The  hydropic  cells  lie 
close  logtrlher,  have  a  ilislinct  contoiu*  and  s}M>ngy  cyto]>hisin  4Hlate4l 
into  large  masses,  in  which  tlicre  is  a  smaller  mass  within  a  faceteil 
nucleus.  In  this  slag*"^  one  often  see,s  from  six  in  eight  bacilli  in  tljc 
cells  near  the  nucleus  which  lie  always  at  regular  distances. 

"'J''his  stage  apiwars,  however,  lo  l)e  rapidly  Hnishe<l,  and  when  the 
cell  membrane  brt-aks,  ihe  fhuil  contents,  together  with  some  of  the 
bacilli,  find  an  exit  an*!  (til  some  of  the  nearest  l)nni>h  spaces.  These 
(vlls  are,  however,  intimately  related  to  the  direct  action  of  the  bacilli." 

Symptoms.— 'J'he  chunges  in  the  external  appearanrv  of  the  nose, 
while  presenting  many  of  the  cliunicteristic-s  of  keloid,  are,  nevertheless. 
rather  easily  ditferentiatetl  from  it  by  the  whole  symptom  complex. 
The  tissues  at  the  tip  tif  the  no.se  Iwcomc  infiltraltNl,  hanl,  an*!  nodular. 
The  nose  broadens  and  becomes  firmly  fixe^l  to  the  face.  The  tissues 
become  moiv  and  more  thickene<i.  tnitil  the  bivathing  is  nH>re  or  less 
occluded.  The  cohir  of  the  skin  varies  from  a  red  to  a  bluish  or  brown- 
ish red.  The  skin  is  traversed  by  small  blotxJve-sseU,  mid  Is  usually 
slimy,  though  it  may  l*e  finely  wrinkled.  The  extension  of  the  growth 
is  rather  slow,  requiring  several  months  to  reach  the  epiphar\Tix.    The 
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infiUmtitm  nUcn  iiitcrfcros  with  tlie  movement  of  tlie  lips,  the  fauoes, 
auil  the  larynx,  ami  very  rarely  of  the  eyes  and  curs.  Tlierc  Ls  no 
tendency  to  ulcx-nition  and  discharge,  or  to  edema  and  inflammation  of 
contiguous  |«»rts. 

Jjan-ngeal  stenosis  may  pive  rise  to  serious  or  even  fatal  dyspnea, 
olfierwise  the  di^ase  does  not  materially  affect  the  j^neral  liealth. 

Diagnosis. — Hliinoscleroraa  should  be  dilFereutiated  from  sypliilis, 
eplthiliomu,  .iiid  keloid.  The  disease  is  exctvdhi^ly  rim-  in  Uiis  country, 
henee  it  Is  naliirut  to  infer  that  a  susixt'ted  case  is  probably  not  rhino- 
seleronm,  but  that  it  is  either  syphilis,  e|ntlic!ionm,  or  keloid.  Thi.s  Ls 
not  neco-ssarily  tnie,  however,  as  20  authentic  cnses  have  been  reported. 
IMiinascIeronin  presents  a  hard,  mKhitar  growth,  usually  Iwginning  at 
(he  anterior  end  of  the  nose,  spreading  gradually  to  the  deeper  recesses 
of  tlie  respiralorii  trnct.  witliout  pain,  but  some  tenderness  n[Km  pressure, 
and  witiiout  tendency  lo  ulceration  or  inElamination  of  the  surrounding 
tissues.  In  syphilis  then*  Ls  inllanuniitiun,  while  in  epithelioma  there  is 
[xiin,  ulfTration,  and  diseharge.  In  keloid  the  similarity  is  often  so 
striking  tliat  it  may  1m*  necessary  to  demonstrate  the  absence  or 
prcscnctr  of  the  gem]  of  rhinascleroma  in  ortler  to  inake  a  differential 
diatninsis. 

Treatment.  — Thus  far  the  extirpation  of  the  diseased  tissue  has  Ijcen 
tried  with  a  negative  result  as  lo  the  cure  of  the  tH.scasc.  The  surgical 
extir]>ation  of  the  dist^ascd  tissue  has  almost  invariably  been  followed 
by  recurrence.  Tnicheotoniy  should  be  performed  when  suffocation 
is  imminent.  Thiosinarnin  affonls  a  ray  of  hope,  as  it  apjK'urs  (Gla.ss) 
to  soften  the  tissue,  a.s  it  docs  in  keloid-  A  reliable  inrtluxl  of  treatment 
has  not  l)een  discovered.  l*'retulcnthal  .-suggests  the  injection  of  CoJey's 
fluid,  as  in  sarcoma.  'J'he  iodides  and  mercup.'  have  l»eeii  tried  with  but 
Htile  success.  The  ar-rays  have  been  used  by  Kniil  Mayer  with  some 
ajjfiarcnt  success,  liiough  it  is  probHblc  that  this  ni4Mlc  of  treatment  will 
pnne  db^piHnnling,  as  have  all  other  nietbotls  of  tivatniciit. 

FURUKCULOSIS  OF  THE  NOSE. 

DefinitioiL — Kuruneulotis  of  tfie  nt>s<'  is  a  suj)erlirial  absn'ss  formation 
in  any  part  of  the  nose,  ami  <hH's  not  dilTer  materially  from  the  same 
pmot>H.s  m  other  parts  of  the  body. 

Etiology. — The  ftlwccss  is  usually  locatcil  on  the  anterior  portion  of 
the  septum,  i.r.,  that  portion  covered  by  skin,  and  is  usually  due  lo  an 
injury,  Jis  from  picking  the  nose.  One  or  more  may  1k'  present  at  a  time 
or  rpiickly  succee<I  one  another.  The  hair  follicles  nf  the  \eHtil>ule  tilTer 
favondilc  sites  for  their  fonnatlon.  If  they  recur  frequently  the 
wirtilnginoiLs  septum  Ijccuimcs  involved.  Rccurren<rs  most  conunoidy 
tflkf  pliuv  in  (he  young  or  the  middle  aged,  and  es|»eeially  in  those  with  an 
impovcrl-ibed  state  of  the  blood.  The  infectious  fevers  are  often  attended 
by  nasal  funmculosis. 

Symptoms.- -'Ilicrc  is  more  or  less  throbbing  pain,  swelling,  redness, 
nnil  t<*ndeniess.  The  elevatotl  areas  characteristic  of  boils  may  i)c  seen 
18 
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U[)oti  ins[XT(ioM.  WIuii  thev  an-  wc!I  advanetil.  or,  to  use  a  viilf;ar 
I'Xpivssion,  "ri|K_',"  tht  ceiilrt:  of  the  elevation  Ls  yellowLsli  fi*oin  ttH.* 
coiitaiuod  |His.  The  pain  is  oft«Q  intense,  on  account  of  tlie  clowly 
atfjiclun!  ;i]nl  iinv'iekling  nature  of  tlie  tissue  composing  the  |Hirts 

Treatment. — If  srcii  early,  U-fore  pus  fonnation,  tht^  apjiliratiuii  of  a 
50  |>er  cent,  solution  of  ichthyol  or  a  It)  per  cent,  glycerin  solution  of 
carbolic  aci'd  on  a  pledget  of  cotton  will  often  abort  the  process.  If 
they  have  gone  on  to  pus  formHlion  they  should  be  incised  from 
within  the  nasal  cavity  with  a  slifirp  bistoury  to  avoid  an  external  scar. 
After  incision  tlieir  cavities  should  be  irrigated  with  wanii  boric  acid 
solution  and  the  tincture  of  iodine  applied. 

PHLEOMONOnS  RHINITIS. 

This  is  somewbat  diifeicnt  ii-oni  fiiruncnlusis,  iit  that  it  is  nn  alxsccss 
formation  affecting  the  njisal  mucous  membrane.  The  condition  is 
rare  except  as  the  ivsult  of  an  operation  or  other  traumatism.  (See 
Abscess  of  the  Septum.^ 


SCREW-WORMS  IN  THE  NOSE. 

Screw-worms  in  the  nose  have  been  reported  by  M.  A.  Goldstein, 
Hal  Foster,  and  J.  S.  Steele  in  most  interesting  and  mstnictive  articles, 
who^(^in  it  is  sJiown  that  their  invasion  of  tlie  human  being  is  not  as  rare 
as  might  Ix^  sup|Kised.     (See  Foreign  Bwlies  in  the  Ear.) 

The  screw-wonn  fly  is  attracted  by  a  fou]-.smclling  discharge  fn^m  the 
nose  or  the  ear,  and  its  jir-esence  in  the  nose  nceil  \)c  but  a  moment  for  it 
to  deposit  its  eggs.  Dr,  Steele  narrates  a  case  ilhtstrative  of  tiiis  point. 
A  railway  engineer,  while  walking  across  the  jilazji  of  a  Mexican  city, 
inhaled  a  fly  into  one  nostril,  whicli  he  imnuvliatcly  blewout  through  the 
other.  Twenty-four  liours  later  fulness  niid  pain  l>etween  the  eyes  was 
imted,  whieh  incivased  for  tliree  days,  when  he  came  under  observation. 
He  was  affected  by  speeifir  rhinitis  with  net*rcM*LS  of  the  niLsal  septum, 
which  accounted  for  the  Hy  l>eing  attracted  to  his  nase.  Al>out  one 
hundred  worms  wen'  removed  witli  the  (Eouehc  and  forceps.  Cnlomel 
was  used  hy  inhiihition,  whirli  seemed  to  exlenninate  all  that  remained, 
as  they  gave  rise  to  no  further  .symptoms. 

Foster  removed  two  hundred  and  seven  worms  from  tlie  nose  of  an 
old  Irish  woman  who  was  subject  to  epileptic  fits,  during  whieh  she  woirld 
fall  to  the  grountl.  Following  one  of  these  seizures  she  noted  an  itcliing 
of  the  nasal  nuieosu.  which  wjls  accompanied  by  headache  anti  sneezing. 
She  was  told  that  slie  had  hay  fever,  and  large  doses  of  quinine  were 
administered.  Two  days  later  the  imst?  Iwgan  to  bleed  and  to  give  forth 
a  very  offensive  i^lisehargc.  The  eyes  were  cli>scd  from  swelling  ttf  (he 
subcutaneous  tissue  of  the  face,  and  she  was  in  suchdLseonifort  that  slie 
was  unable  to  slee|>. 

L'pon  examination  the  nostrils  were  found  to  be  entirely  tilled  with 
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wnmw.  Iiilmlations  of  clilorofonii  wore  ftiliniiiisU'ret!,  wiilch  rapidly 
rt'fidcrc'il  (hem  Hfclrsa,  after  which  (hey  were  reiKlily  removed  with 
fort-cps.  The  live  worms  clung  with  (enacity  ro  the  tiasues  when  force 
was  applied  for  their  removal.  There  was  great  destruction  of  tissue, 
and  the  temperature  was  102*".  There  was  a  Uilging  on  the  anterior 
[mrl  of  the  nose  as  a  result  of  the  penetration  of  the  worms  at  this 
|K)int. 

Goldstein's  case  was  that  of  a  farm  laborer  who  slept  outdoors  in 
a  hammock.  Ho  wius  affecte<l  with  syphilitic  rhinitis,  which  offereil  an 
iileal  nttractioti  to  the  Texas  serew-worm  fly.  When  examined  the  nase 
was  found  to  be  filled  with  the  eggs  of  the  tly,  five  hundred  being  removed 
with  the  curette.  The  curettage  was  thoroughly  done,  considerable 
tUsue  being  removed  along  with  the  eggs.  Forty-eight  hours  later  there 
was  excHK'iating  pain  in  the  nastrils»  wliich  were  cumplelely  occluded. 
'I'lw  skin  over  tlie  frontal  sinus  was  red  and  tightlv  *lrawn.  On  the 
sixth  day  there  was  swelling  ovrr  the  dorsum  of  the  nose  near  its  tvntrc. 
ThU  was  iueist'd  and  considerable  pus  was  discliarged.  Several  worms 
were  subsequently  removed  through  this  opening. 

Chloroform  is  the  most  effective  remedy,  and  may  be  administered  by 
inhalation  or  in  diluted  solution  with  a  s^Tingc.  Calomel  fumigation 
is  also  of  value,  but  does  not  act  as  quickly  as  chloroform.  Steele's 
ttisc  shows  that  its  effects  were  ap[jarent  after  about  four  hours,  whereas 
clUorufunn  is  effective  within  a  few  seconds  or  mimttes. 


FOREION  BODIES   IN  THE  NOSE. 


Foreign  bodies  in  the  nose  may  Ite  animate  or  inanimate. 

Animate  or  live  objects,  as  the  lar\'ie  of  certain  fljes,  commonly  called 
maggots,  arc  dcpositet!  in  the  nTO*e  in  the  form  of  eggs  by  the  fly,  and 
after  a  short  pcricMl  are  batched  as  larvie.  They  may  burrow  into  the 
tissues,  even  to  the  point  of  making  iImmt  exit  through  llic  skin.  They 
may  [M-netrate  the  wall  of  the  nose  in  any  diif<-tion,  hence  may  enter  the 
cranial  cavity  or  tlic  sinuses. 

The  treatment  of  animate  foreign  IxxJies  or  larva?  in  the  now  may  be 
either  medical  or  surgical  If  the  larva;  are  confined  to  the  nasal 
clianiberi  they  may  l)e  removed  by  injectuig  a  suluticHi  (•*>m|tos4'il  of 
ccpifti  (HirLs  of  chloroform  and  water  into  the  uosc.  While  the  solution 
causes  pain  it  is  ne^'crlheless  necessary  to  use  it,  as  the  tarvic  cannot  be 
n-iiiovefl  until  they  an*  killc<1,  an<l  cliloroform  accomplishes  this  end. 
If  ncrTMSiiry  the  patient  may  be  given  a  general  anesthetic  l)efore  injr<'t- 
ing  rhlon>form  into  the  nose.  After  the  injection  of  the  chloroform  into 
the  nasal  chaml>ers  the  tarvm  may  l)c  easily  removed  with  forceps  or 
cupetle.     (Sec  Screw-worms  in  the  Nose.) 

Inanimate  foreign  Ixxlies  include  almost  every  kind  of  inert  substance 
Budl  cntHigli  to  \m:  introduced  into  the  nose,  and  some  that  are  too  large 
to  b(*  introduced  into  the  nose,  at  least  through  the  nasal  oiM^nings.  One 
»uc!i  rjLst'  was  under  my  care  and  gave  the  liislory  of  having  received  a 


XOSI-:  AM)  Acct^^sonv  siwshs 


woumJ  tliirty  vrars  |>rfvii>iisly  fruin  the  tx|>lij.si(ni  of  a  iim.sk<'l.  'Vhv  left 
eye  W'lis  destroyed  iit  the  time,  li'pon  removal  of  the  foreign  IhmIv  it 
])rovod  to  be  the  breech  pin  of  the  miiskct  whieh  explodeil  tliirty  years 
prevituisly.  The  mass  of  iron,  as  lai^  as  the  Hrst  joint  of  the  thnmli, 
still  pre.s*Tved  iU  mechftnical  form^  as  the  screw  threads  and  the  tubular 
space  for  the  flash  powder.  The  cap  pin  was  also  intact.  In  mnsi  in- 
stances the  foivij^ni  btxly  is  vohintarily  iiitrodiieed  by  the  patient.  Youiij? 
cliildren  have  an  inonlinate  desire  to  uitnKjuce  such  substances  into  their 
noses,  hence  most  ciuses  ix-ciir  in  yonng  chiMren.  htiots  and  tlie  insane 
also  deliglil  in  putting  foreign  substanws  into  their  nases. 

The  treatment  Ls  generally  easily  accomplished  through  the  anterior 
nasjd  opening  without  tlie  ns*'  of  a  general  ancstheJic,  thongh  in  mnny 
cases  it  will  Ik-  necessary  to  administer  a  general  anosthelic.  Forceps 
with  g<.>od.  grasping  tips  slioiild  be  used  to  seize  the  foreign  body  and, 
after  dislodging  it,  to  remove  it. 


CHAPTER    XV. 

'I'HE  SUUGICAL  CORRECTION  OF  EXTERNAL  NASAL  DEFOEMITY. 


As  each  case  Is  of  necessity  a  law  unto  itself,  it  i.s  impossible  to  describe 
opemtive  procedures  applieable  to  all  types  of  deformed  noses.  Then, 
Uio,  rhe  patient's  k!ea  of  na.sal  Iwauty  varies  to  such  an  extent  tliat 
hi-s  opinions,  as  lo  the  cosmetic  results,  must  be  taken  into  eonsitlei"a.lion. 
I  shall,  tlierefore,  only  present  a  few  suggestions  us  to  the  more  conunon 
n.'L>al  dffonititit's. 

The  Aquiline  or  Hump  Nose. — Occasionally  the  possessor  of  an 
aquiline  nose,  especially  if  the  "hump"  U  quite  prominent,  is  anxious 
to  have  the  "hump"  removed  or  reduced.  'J'his  may  be  done  by  external 
incision,  or  subciitaneoiisly  through  the  na^.  Preference  should  be 
^iven  to  the  iutPJiniisal  route,  as 

it  Is  not  attended  by  a  visible  Fio.  loi 

scar.     I  cannot   conceive   of  a 
deformity  of  this  kind  that  may      /■/ 
not   Ih*    remove<I    via   the  nasal 
(haniliers. 

External  Operation.— If,  how- 
ever, an  external  mcision  is  pre- 
ferpcfl,  it  should  be  made  in  the 
ine<lian  line  of  the  nixse.  ovit  ihe 
area  of  defonnily  The  skin  aud 
pcriosteuui  sliould  then  \te  nilsed 
on  either  side,  ex|»osing  the  prom- 
inent nasal  lx>nes  (Fig.  101 ). 
The  elevate*!  Haps  should  l)c 
pulled  aside  by  retractors  in  the 
haniLs  of  an  assistant.  The  sur- 
geon  shuuhl  then  carefully  re- 
move enough  of  the  projecting 
oiLsal  l>ones  lo  rethn'e  itie  de- 
formity to  the  deprw  suggested  by  the  pzitient.  The  skin  and  |jeri- 
nsteal  fhips  should  then  U'  eonptatrd  by  lulhesivp  strips  and  allowed 
to  iKral  by  first  iiiU*ntioii.  Slitrlit's  should  Ix*  avoitK-^l  if  possible,  us,  llwy 
a4ld  to  the  pronnnen<-e  of  the  linear  sear  in  the  meilian  Wue  of  tlie 
nowe.  The  adhesive  strips  may  be  rcmoveci  at  the  eml  of  from 
Ihrcf  lo  five  days. 

Intranual  Operation  by  the  Author's  Method.-  Hliis  niethnit  of  nprniling 
idiuuld  tisit;dlv  U-  ehoMMi,  a.s  it  is  nut  atlcndril  bv  an  external  siur- 


Hi 
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ICxt^mkl  opcrkUon  for  the  n^tnovMl  of  lite 
"iinap"  frum  Uia  uoml 
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Tcchniipie. — (a)  General  ancstlic-^ia. 

(6)  Thoroujfhty  irrigate  the  nasal  chainlicrs  with  warm  salt  or  lioric  acid 
solution,  or  otherwise  clear  the  nose  of  the  crusts,  secretions,  antl  bacteria. 

(c)  Introduce  a  scaltx'l  into  one  uiksaE  chamber  until  its  point  reaclies 
the  lower  border  uf  tin;  nasal  bone,  tiien  make  an  uicisiou  through  the 
mticoos  membrane  and  pass  the  blade  of  thi*  knife  between  the  na-sal 
Itorip  and  the  skin  covering  it. 

Fio.  t02 


The  author*!  iW«fM  chM  for  Biibealaoeeill  oonwtJoa  of  imnal  Hefonnitlrs. 
Tm.  1B3  Fio,  194 


«>  r- 


Flo.  lOa. — Thv  uUlivr'a  invlhod  of  r«tnoviiiR  Ui*  "hump"  from  m.n  vjccfwively  •quUine  im 
a,  th«  cWoriDKl  nuftl  btxin;  6,  die  liiiitiurS  ir-vpnv  y\\x^l  rvilii<-lii|[  llip  "ltuin|>." 

rto.  )W. — Tlir  author's  mnlioj  uf  aliurt^-ninK  a  lung,  <jvi-ilianciiM{  nu»«.     Tli*  Iriancutar  pjr*^' 
of  coniloc*-'  o  >■  removed  i^  the  uunirJl  adiI  tli>>  kimi  ikiiu^il  by  liltiiijt  tU*-  lip  of  l)iv  m>«o  u^>wart| 
ontl  BMariajt  it  in  plaon  witli  »dhratre  vtratm  upplivi]  cxCrrnally.      At  the  «nd  ol  a  w«rk  or  i«n  , 
<la>'a  tlie  Blnipa  aro  recnoved  and  imion  ii  oarapWr. 

id)  Withdraw  thn  knife  and  introduce  a  small  elevator  of  the  Freer 
type  and  .se(Mir»tc  the  skin  from  the  anterior  portions  of  both  imsal  bones. 

(c)  Withdraw  the  elevator  and  inlro<Juee  the  author's  draw  chisel 
(Fi^.  102),  and  with  a  doi^Tiward  and  foi-ward  pull  (parallel  with  the 
riilj;e  of  Ihf  nose)  shave  the  anterior  boniers  of  the  Uiisal  bones  until 
the  hump  is  sufBcJently  reduced  (Fig.  \WA). 
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(J)  Have  the  skii»  over  tlio  opcrativp  field  gently  iiiiissageH  even'  three 
hours  to  prevent  the  deposit  and  orgauization  of  a  plastic  exudate  over 
(he  bones  previously  reduced.  Heat,  or  llie  leukodescent  light  applied 
over  the  nase,  will  also  ooTitrol  the  amount  of  inflaniumtoiy  deix>sit. 

(g)  Coiupressiou  with  a  nasal  pad  and  a  roller  handage  may  be  used 
instead  of  massage,  heat,  ete.,  if  these  modalities  of  treatment  are  not 
available. 

The  Long  or  Drooping  Nose. — This  tvj>e  of   nose  is  oceasionally 
seen.     I  have  twi<-e  eorn-t-led  the  deformity.     The  method  pursued  by 
nic  has  been  die  resection  of  a  wedge- 
shaped    piece  of    the    naaal    septum 
through  the  nasal  oriSee. 

Technique. — (a)  Cocaine  anestlie.sia 
as  for  ihe  submucous  resection  of  the 
septum. 

yb)  Make  two  incisions  through 
tlie  entire  thickness  of  tite  septum, 
«5  shown  in  Fig.  194.  Connect  the 
divet^nt  ends  of  the  incisions  at  the 
ridge  of  the  nose  by  an  intersecting 
incision,  which  should  separate  the 
cartilage  fnjui  the  skin  of  tlu'  na.sal 
ridge. 

if)  Remove  the  triangular  piece  of 
cartilage  with  forceps. 

(rf)  Draw  Ihe  whole  end  of  the 
nose  upward  with  strips  of  adhesive 
phiHter. 

(e)  At  the  end  of  from  four  to  eight 
tlavs  remove  the  adhesive  strips. 

After-ereatment. — To  prevent  local 
infection    and    a.ssure    Hrni  union    c)f 

the  septal  wound.  intrrKJure  pledgets  of  cotton  saturated  with  a  10 
jjtT  cent,  solution  of  ichihvol  In  glycerin  every  four  hours  for  tliree  days. 
I'he  ichihvol  is  antiseptic  and  the  glycerin  pn>uiotes  osmosis  of  serum 
from  the  blooflvesscis  and  washes  away  any  bacteria  that  chance  to 
invHilr  the  region  of  the  wound. 

Remarki.— When  the  nose  is  shortened  in  this  way  there  is  noredimd- 
anev  of  skiu  as  it  eoutracLs  until  tin-  tioruial  tension  is  established. 

Paraffin  Injection. — The  use  of  parailin  is  fit  the  present  time  |>ast  Ihe 
stage  of  exiMritnentalion,  and  is.  in  fact,  a  well-estahlishetl  procedure  in 
surgi'rj-,  e.s|x'cially  in  niLsal  work  llie  principal  u.se  of  paraffin  is  for 
the  correction  of  congi'uital  and  acquired  deformities.  One  of  the 
principal  locations  for  its  use  Ls  the  bridge  of  Ihe  nose  for  cosmetic  pur- 
pones,  thai  is,  the  chamc  tens  tie  .saddle  nose.  The  various  locations  and 
conditions  where  paridlin  has  iM'cn  u.si'd  about  the  ear,  nose,  and  lliroat 
are  as  fi)nows: 

I.  SaildU;  noses,  following  trauma,  sj-philis*  and  cn'tinisni.    'i'he  case 


C'{itt£«iit«l  Mitdlp  rmn  iliie  to  creriiiUii). 
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shown  in  yig.  M>5  was  due  to  cretinism  The  pulieiit  is  a  graduate 
of  the  High  School  of  Chicago,  aiid  is  an  intetJigeut  young  woman, 
twenty-four  years  old. 

2.  Following  ojxrations  on  thp  frontal  sinus  (o  ('itrrept  the  finnlal 
deformity. 

3.  To  oven-i>nie  the  coUajKse  of  the  aln^  niLsi. 

4.  Inlrana-sul  inji-clions  into  the  inferior  turbinated  body  in  atrophic 
rhinitis. 

5.  Following  resection  of  the  superior  maxilla:  lo  fill  up  tin-  tJefeet. 

6.  I*artial  i-econstruetion  of  thf  inferior  umxilhe  following  necroses 
and  resection  for  malignancy. 

7.  Secondarj'  repiiir  of  harelip,  where  there  is  great  absence  of  the 
premaxillarj*  bone. 

S.  In  the  region  of  the  postnasal  .space  in  cases  of  speech  defect  (rhino- 
latia  pata)  jiKcnding  the  cleft  jxilate  (>[X'ration  or  immovable  palate. 

9.  Following  nm.stoid  operations  to  fill  up  large  retro-articular  de- 
formities. 

The  paraffin  may  be  injected  either  hot  or  cold,  depending  upon  the 
firmness  of  ihe  j)aniflin  retpjired.  The  hot  iH'conies  the  (inner  after 
cooling,  hent*  for  the  corrci'titMi  of  a  saddle  nose  the  hot  paraffin  should 
be  usee].  Cold  paraffin  should  l>c  used  intranasfllly  to  buil<l  up  the 
inferior  turbinateil  IxKly. 

The  instrument  i-cr|uired  for  this  procedure  is  the  paraffin  syringe, 
(Fig.  190),  which  may  be  used  for  either  tlie  hot  or  cold  j>arafiin. 

The  paraflin  whteh  is  to  he  injecttnl  hot  is  kt^pt  In  an  ounce  bottle, 
the  cold  in  IuIm's,  and  is  especially  prepartnl  to  fit  in  []ie  syriuge 

Trrhnufttr. — In  nise  hot  pjirnfliri  is  to  lie  nsrd,  plare  llie  Iniltle  in  boiling 
water  until  it  liqueHos,  tlun  Hll  the  syringe  with  it.  Turn  the  .screw 
head  from  left  to  right  until  the  paraffin  comes  out  of  the  needle  in  the 
.shape  of  a  thread.  Then  introduce  the  needle  into  the  cavity  to  be 
injected  and  continue  to  turn  the  pi:ston  slowly  until  the  desired  amount 
has  bicn  injected.  In  case  the  cold  paraffin  is  used  it  is  not  necessanr' 
to  first  heat  the  parallin,  but  simply  use  it  in  the  semi.solid  fonn  in  which 
it  comes,  by  die  same  process  of  turning  the  screw  head  until  the  desired 
amount  has  been  injected. 

The  o|>ening  caused  by  the  introduction  of  the  needle  is  scaled  up  by  a 
small  [itcdgct  of  cotton  inoistene<l  with  collofli<in.  Con-sidemblc  bleeding 
from  this  point  sometimes  (xrurs,  and  pressure  should  be  applied  for  a 
few  minutes  or  until  bleeding  ceases.     It  should  then  be  sealed  up. 

In  subtnucous  injections  it  Ls  best  to  insert  an  antiseptic  gauze  pad  for 
a  few  hours  to  control  the  slight  oozing  and  prevent  possible  infection. 
To  prevent  the  paraflin  spreading  into  the  neighboring  tissues,  esjM.»cially 
when  a  great  deal  of  hmse  aifolar  tissue  is  pivscnl.  as  in  the  eyelid,  ill 
injecting  (he  bridp^'  of  the  no.sc.  it  is  giMtd  practi*^  to  have  an  assistant 
hold  his  fitigers  firndy  against  the  underlying  boire  on  each  side  of  the 
urea  to  Ijc  injected.  Before  complete  hardening  of  the  paraflin  lakes  place 
it  should  be  molded  lo  a  certain  extent.  In  regard  to  the  operation,  it 
may  be  |>erforme<^l  in  one  or  more  sittings  according  to  the  discretion  of 
the  sui^'on.    It  is  safer  to  uijcct  at  several  sittings,  because  one  can 


Kai*h  Is  comparatively  ran*.  The  first  eoinpliration  .shoiiM  Ik*  ^lanlt-fl 
a^iiLtt  by  <»bs»*rvinp  t\w  striflcst  untis4-pti<-  pnTmition-s  in  sterilizing; 
thr  |Kinillin,  ihe  syrin^*,  the  fielil  nf  ojH'nition,  and  (tie  hniicU  of  llie 
o^ieratDr  and  as.sistant*. 

Ileiimt(»ma  is  controlled  by  prcss\ire,  and  if  it  is  very  large  it  may  require 
evacuation,  followed  by  tlu-  application  of  ice  and  afttrwanl  warm  ajiplica- 
tioiui  to  cAiifle  alisurption. 
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Embolism  has  boeii  reported  twice  in  the  literature,  and  in  both  cases 
ether  iujecled  hyptxleniiicallv  in  dntm  doses  was  siic<.-essfii!. 

The  change  that  takes  place  In  the  injecteil  niass  Ls  at  first  a  reactive 
infla nimation  forming  a  fi!»roiiscjipsn!r,  which  soon  fills  with  a  new  tral>ec- 
uhe,  whieli  ramifies  the  (mruilin  rmtss  in  all  directions,  until  the  latter 
is  held  in  a  mcshwork  of  fibrous  tissue.  It  has  been  found  that  after 
a  period  of  six  months  to  a  year  considerable  paraffin  has  been  absorbed, 
the  connective  tissue  ha\'ing  taken  its  place.  Cases  injected  several 
years  ago  have  remained  about  the  same  size  as  when  first  injected. 
Such  a  mas.s  after  organization  Ls  knowni  as  ])araffiDoma.  Exposure  to 
excessive  heat,  as  in  foumlries  and  following  high  loug-contiiiued  foyers, 
a.s  typhoid  and  pneumonia,  ha-s  very  little  clTect  on  the  injected  nia&s, 
while  traumutism^  as  a  blow  on  the  nose,  has  clianged  the  contour  of 
an  injected  nose  somewhat. 

Special  TeckniqiicSadtWe  nose  and  other  malformations  of  the 
nase. 

1.  To  fill  up  a  defect:  Thoroughly  prepare  the  field  of  operation  and 
place  the  patient  in  a  recunilnent  position.  Intrttduce  the  needle  of  the 
syringe  beneath  the  skin  and  fill  up  tlie  defect  either  at  one  or  in  several 
sittings.  Do  not  dissect  the  skin  loose  from  the  underlying  bone,  as  a 
hematoma  will  form  and  become  infected. 

Stop  ooKing  l)y  compression  and  close  the  puncture  with  collodion- 
cotton.     No  after-treatment  is  required  (Fig.  197). 

2.  To  stiffen  collapse  of  the  ala?  of  the  nose:  'i'he  ne<'dle  ijoint  is 
intrtxluced  between  the  cartilage  and  the  skin  along  the  whole  alar  aiva; 
inject  a  very  small  particle  of  paraffin  to  bring  about  the  desirt'd 
eifect. 

3.  Reconslruclioii  of  the  ijiferior  turbinated  bo4ly  following  atrophic 
rhinitis:  Thoroughly  cleanse  the  mucous  membniiic  of  pus  and  crusts. 
Anesthetize  that  |>ortion  of  the  turbinated  body  which  is  to  be  penetrated 
by  the  needle  with  a  o  per  cent,  solution  of  cocaine.  If  a  stronger  solu- 
tion is  used,  too  much  contraction  will  follow.  Use  the  angular  needle 
(Fig.  197)  and  introduce  the  same  below  the  mucous  membrane  close 
to  the  bone,  and  pass  it  back  as  far  as  the  ^Mxsterior  end,  guarding 
against  perforating  the  same.  Inject  slowly  by  turning  the  screw  head 
l'i-(>m  left  to  right,  and  as  the  luvdie  is  witlKlniwu  a  tmck  of  parafiin  is 
left  along  the  course  of  the  needle.  Apply  an  intranasal  tampon  for  a 
few  hours.  Keep  the  parts  thoroughly  clean.  It  is  at  times  necessary 
to  re-injcct  the  *lifferent  areas.  The  nnioous  membrane  may  be  too 
thin  tn  retain  the  parafiin.    (See  page  IHI  for  a  further  description.) 

4.  Correction  of  the  deformity  following  the  frontal  sinus  operation: 
Cleanse  the  skin  and  introduce  the  needle  |>oint  in  different  directions 
and  insert  the  paraffin,  as  the  scars  are  usually  very  firm  and  do  not 
easily  elevate.  Extreme  care  must  be  taken  not  to  pass  the  needle  too 
tieep,  as  the  posterior  table  may  be  injured. 

.1.  Correction  of  the  defects  after  the  mastoid  oix-ration  rvquin?s  a 
preliminarv  dissection  of  (he  skin,  which  is  usually  firmly  adherent  tn 
llu-  l>one.     This  may  be  done  by  making  a  small  incision  thmugh  which 
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a  small  elevator  is  introduced.  Squeeze  out  all  the  blotxj  and  fill  up  with 
the  paruffiii.  Close  the  opening  caused  by  ihc  elevator  by  one  or  two 
tuirseliair  sutures. 


I'l.j.  11)7 


Selienui  iLowiuc  iLe  iiijeelioti  of  ptumlUa  to  correct  "sultlle  now." 

fi.  Correction  of  defects  caused  by  excwion  or  disease  of  tlie  upper 
or  lower  jaw. 

(hie  must  I*e  guided  by  the  disease  present  and  apply  the  principles 
mentioned  atwre.  One  (rf  tl»e  most  common  defects  is  cau.sc<l  by  necnwes 
following  decayed  teeth,  aud  secondare-  periostitis. 


OOLLAPSE  OF  THE  ALM  NASI. 


Etiology.— Collapse  of  the  wings  of  the  nuse  is  s<>m<'times  aisfx-Jated 
with  pr(floiigtr<)  iia.sal  obstruction  ami  iiiouih  hrcnilung.  I_jiiiibcrt 
Iju'k  suggests  that  tlic  ojten  month,  with  the  resiilliiiil  drug  tin  the  sides 
of  th<'  nose,  and  the  atrophy  of  the  dilator  muscles  of  (he  ala-  from  pro- 
longed disuse  arc  the  chief  factors  in  protlucing  the  condition.  'Vhv 
eoniiitirm  may  also  be  due  to  senile  changes. 

Symptoms. — The  luisal  orifices  are  greatly  narrowed,  often  mere  slits, 
antl  the  alse  are  flatrcid  and  coUaixte  upon  inspiration.  Diulcr  normal 
rniiditiuns  tlic  al«*  dilate  and  are  firm  and  resilient. 

Treatment. — If  llie  collapse  is  due  to  unilateral  nasal  obstruction  tlie 
raus<*  of  tlic  nasnl  obstruetinn  should  b*r  removed.  In  some  iiisliiiices 
this  is  followed  by  a  cessation  of  tlie  collapse,  especially  if  tlic  condition 
ia  of  comparatively  recent  occurrence.  In  older  ea.se^s  the  collapse  of  the 
flla*  persists.  I^Bck  advises  having  the  palicnt  practise  diluting  the  n(xstrils 
agiiinst  rvsi-^tanci'.  He  has  them  stand  iH-fuif  the  niiri-or  for  five  to  ten 
minutes  twice  a  day  and  ligtitly  compress  tlie  ala^  with  the  thumb  and 
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finger,  anri  dilate  the  nostrils  to  their  fullest  extent.  This  niethoil  pivra 
results  in  recent  cases,  whereas  in  old  standing  cases  in  winch  there  is 
complete  [mnilvjiis  t»f  the  clilatur  nniseles  it  i.s  inelTective.  (Set-  I'ai-alfui 
Injections.) 

Soft-  untl  har(i-mlil)cr  rings  (Giij'e)  Imvc  boon  worn  to  keep  tlie  nostrils 
patulous,  but  the  tlisconifort  attendinj^  their  use  Ls  quite  objectionable. 
Walsham  recommends  elevating  a  narrow  strip  of  mucous  membrane 
from  the  anterior  portion  of  (he  septum  with  an  attachment  above,  nn<l 
then  rolling  it  into  a  mass  at  the  upper  angle  of  the  nostril  (Fig.  IflS). 
.stitching  it  in  position  whei-e  it  mechanicalW  prevents  the  collapse  of  the 
ala.  Idinibert  l^ek  .suggests  the  most  ingenious  and  apparently  the  l>est 
nulhud  in  obstinate  and  troublesome  eases.      "The  operation  coii-sLsts 
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Fia.  168.- — CulUtwn  of  Ihit  a,tA  nturi  i-nniH^lcd  hy  n  rnll  of  rniLmiu  membrane  fmm  thewrptuni. 

Fjq.  I9B. — Scbfina  nliowlns  Luoltert  Liuk'i  mcitiiid  of  overcomiog  rolUpw  of  the  nlip  nmsi. 
Tlin  flap*  a  «nd  b  nre  made  fmiii  thn  wptiitn,  »nii  tm  bImiiU  i>nc-«JBhtli  of  au  imh  widfr.  Tli* 
upper  surface  of  foirli  Hup  i*  dcnitdcd  of  tnurmtH  membraiM.  and  tliM  iiiui»l  wnlU  acnittxl  wliirlt 
lliny  ure  rellM-lril  ■»  furcru-t)  lo  riirouttuie  udt«ii»rL.  I'ho  flap*  are  Lcld  In  [Viisiiion  l>y  a  finslr 
Biitim)  ID  end)  Hb]>. 


in  tiiniing  up  a  pie^-e  of  eartilage  as  well  as  mucntis  membrane  from  the 
septum  and  stitching  it  across  the  top  of  the  nostril  at  right  angKs  to 
the  septum,  so  a.s  to  push  the  ala  foreibty  outward.  An  Jy-shnjHMl  ir- 
ei.sion  is  made  thnnigh  the  mucous  membrane  on  one  side  of  the  niuMil 
septum  an4l  tlie  nnieous  membrane  detacheil  from  the  cartilage.  A 
small  piece  of  rmicous  membrane  at  the  top,  and  extending  a  little  on  to 
the  outer  wall  ni  the  nostril,  is  then  cut  away  .so  as  to  leave  a  bare  surface, 
to  which  the  cartilaginous  flap  Ix-coines  adherent.  The  knife  is  then 
pa.ssed  <'om])letely  tlirongh  the  .septum,  and  a  small  quadrilatenil  piece 
of  the  septum,  with  the  mucous  nienibrane on  theoppasite  side  left  intact, 
is  cut.  This  flap  shouhl  lie  about  one-liidf  inch  long  and  one-eighlh  inch 
broad.  It  is  fixed  to  the  roof  and  outer  wall  of  the  nostril  with  a  single 
stitch.     A  similar  piece  Is  then  turned  up  on  the  other  side  (Fig.  11*9).** 


CHAPTER    XVI. 

CHHUNIC  GRANULOMATA  OF  TOE  NOSE.  THROAT,  AND  EAR. 
LUPUS  OF  THE  NOSE. 

Definition. — "Lujjiw  vulpirls;  a  chronic  rllsease  uf  l\w-  skin  and 
inunius  mrniltrane,  chiiracleriM'd  hy  the  formation  of  noilulr.s  of  pninu- 
liition  tissiit-.  It  piis-ses  thriHigh  a  number  of  phn-ses,  arul  terminates 
liy  ultTTiition  or  atrophy  witfi  sear  fornmtion.  The  raus*?  of  ihp  disease 
is  llu'  tulxTC'le  iMicillus."     (Gould's  Sfiufnit's  Medirof  Dirtitmarf/.) 

Etiology.— Lupus  of  tin*  nasf  and  upjitT  air  pa-ssaj^t'-s  is  practically 
always  Hssuciatfd  with,  or  Is  secondary  to.  a  lupoid  condition  of  (he  skin 
of  tlic  face  Uan-  instances  of  priniiary  lupus  of  tlie  pliarynx  and  larynx 
luivi'  been  reported  by  Eniil  Mayer,  Knl>enstein,  and  others. 

Fcniides  an-  niorr  often  alTectcil  than  mates,  and  it  is  more  comn)nn 
in  the  countrk^  than  in  the  city.  It  is  niort^  common  in  niirldle  hfe.  thnn^h 
it  iM'curs  at  all  ajj^es.  An  atiruded  or  4!isease4t  nuicons  membnine  pretli- 
snoscs  to  its  development.  While  lupus  is  due  to  the  tnl)orcle  hacilhis. 
tm*re  U  u  cliuieal  dLsiiiiclion  Iwtwtru  it  and  tulierculous  nlceratlnn. 
Lupns  U  sh)w  and  uLHidious  ui  its  development,  and  is  not  necessarily 
ossoeiati'd  with  pulmonary  tuberculosis.  It  lias  a  tendency  to  lical, 
cicmrixe.  and  rt'cur,  iiiiil  din-s  not  often  ri'snlt  in  death  from  indmonary 
ilivolveinent. 

Symptoms. — Kupn.s  of  the  nose  generjilly  iK-fjins  on  the  anterior  portion 
».if  the  <'artilaj(inous  septum  or  upon  the  skin  arounrl  the  na,snl  orifice. 
It  nviy  spread  from  the  sejitnm  to  the  inner  wall  of  the  ala.  It  ap|x^ars 
as  small  niKlules  which  coalesce  and  iila-rate,  and  it  may  dlsap|H'ar  by 
al«Hor|)tiou.  nie  repamtive  pi^xvss  takes  plae<'  but  feebly  at  the  mar^ns 
of  iIk'  ulwr,  thus  forminj;  a  pale-bluish,  smooth  cicatrix.  The  ulcers 
n*apj)ear  and  then  disap|}ear.  Tliis  proee.ss  may  continue  for  years 
witiiotit  spn^adiuf;  to  other  rej^ions,  Tlie  nixlnles  are  firm  and 
well  marke«i.  The  disca.s*'  run'ly  attacks  the  rartilape  and  never  the 
Ihiim^.  One  or  both  nostrils  may  Im'  afTet-teil,  and  there  may  or  may  not 
lie  Htenosis.  T'hc  dischar^  varies  with  the  stapc  of  ulceration.  At  flic 
onset  it  is  thin  and  waten,',  nn<l  later  beconies  thick  and  even  fetid, 
es[»eeially  after  enists  appear.  I'ain  and  tcndernc  s  may  lie  present, 
though  I  have  seen  cases  in  which  they  were  absent.  Itching  is  some- 
tiinrs  e<Mnplained  of. 

r>rfomuly  may  Ih-  present  if  the  aire  arc  involved;  when  limited  to  the 
.septum  it  is  rarely  present. 

Treatment.— S[M)nlancons  n-eovery  may  take  pla4-e,  thou^li  this  is 
t'Xwpiional.     It  doej>  not  readily  \Held  to  treatment.     I^Kal  est^'harolics, 
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cmvtUige,  tlie  gulvjuiocnuten.',  seniiatliempy,  surgical  removal,  aii<! 
radiothenipy  have  all  lieen  tried  with  more  or  less  suoccsa. 

The  cschtirotics  ii.scd  have  bet^n  lactic  acid,  carbolic  acid,  chromic  acid, 
tlie  Vienna  paste,  and  other  clostruciive  chemical  agents.  Curettage 
has  also  been  tried,  usually  with  indifferent  results.  Curettage  followed 
by  the  local  application  of  an  escharotic  affords  somewhat  better  resuiLN, 
though  even  this  is  far  from  sattsfactorj*.  The  local  cauteri^-ition  with 
tite  galvanocauteiy  is  a  procedure  often  resorted  to,  tliougli  usually  witli 
negative  resuks,  .S^rumthenipy  has  Ixm'u  attended  by  some  success,  but 
its  limited  use,  thus  far,  docs  not  affonl  a  sufficient  basis  for  a  fair  con- 
clusion as  to  its  efficacy.  Surgical  removal  by  excision  of  the  diseased 
area  Is  also  as  ineffectual  as  the  measures  just  mentioned.  It  is  possible 
that  radiiJlherapy  may  prove  to  Ix'  of  some  value  in  these  eases. 

Radiotherapy. — Radiotherapy  consist-s  in  the  local  application  of 
heat  aud  light  rays  endowed  with  a  biochemical  energy.  Generally 
si>eakbig,  the  blue-violet  rays  are  the  most  potent,  though  tlie  ultra-violet 
and  a*-rays  are  also  effective.  The  energy'  may  1«  applied  by  the  x-ray 
tube,  the  Kinsen  apparatus,  the  lenkodes<?ent  lamp,  and  radium. 

]  !iave  only  had  iiersonal  ex|M!rienee  with  the  leukodescent  lamp  sliowTi 
in  Fig.  19.  ^Mie  source  of  encrgj"  is  an  incande.setmt  lamp  of  500  candle- 
power  with  a  specially  designed  reflector  to  concentrate  the  rays  upon  the 
diseased  tissue.  A  treatjuent  consists  in  concentrating  the  rays  upon 
the  diseased  area  for  a  period  varj-ing  from  fifteen  to  thirty  mmutes.  The 
heat  incidental  to  the  applications  renders  it  necessary  to  interrupt  the 
applications  every  few  seconds,  during  which  intervals  the  skin  should 
l>e  gently  :?troked  with  the  hand  to  diminish  the  sensitiveness  present.  If 
the  treatments  are  to  \v  extendetl  over  a  |)eri<>d  of  twenty  minutes,  the 
lamp  should  be  about  eighteen  inches  distant  from  the  face.  If  they  are 
to  be  ejttended  only  over  a  |)eriod  of  five  minutes,  the  lamp  should  be 
passed  within  three  inches  of  the  face  for  about  two  seconds  at  a  time; 
tluit  Is,  two  seconds  on  and  two  seconds  off.  'I'he  face  should  U*  gently 
stroked  with  the  hand  during  the  intervals  Ijctween  the  exiMwnres  and 
the  application  repeated.  From  five  to  eight  such  applications,  followed 
by  fifteen  minutes'  application  at  eighteen  inches,  constitutes  a  treatment. 

The  seances  should  lje  re|>catetl  daily  or  every  second  day  until  the 
liiseiise  disap|)eftrs.  From  three  to  twenty  treatments  are  usually  given 
(►efore*  aucecss  or  failure  is  dcmonstnitcd.  If  no  impression  is  made  by 
this  number  of  treatments  they  should  be  di,scontinued. 


LUPUS  OF  THE  FHABTVX  AND  LARYNX. 


Posey  and  Wright  quote  H.  Mvngid's  report  of  20  imtients  with 
lupus  of  the  skin  in  which  the  lar%-nx  was  atTccted  in  10  to  *it)  per  tvnt. 
of  the  cases.  Fifteen  of  the  causes  were  females  and  5  were  males. 
Hmit  in  411  eases  of  external  lupus  found  either  the  phar>Tix,  larynx,  or 
the  nose  involved  in  20  jM-r  cent,  of  the  numl)er.  In  173  cases  of  lupus 
of  the  mncxjus  membranes  ui  DoutreIp<int'3  clmic,  only  6  eases  wore  free 


TVHEHCULOSIS  OF  THE  SOSE 

fnun  ciitiiiiciHis  Icsiun.  The  nose  was  iitTt'ctcd  in  75  <"ast's,  the  juilnti*  in 
;il  rast'S,  and  llie  larjiix  in  13  case.s.  The  lesion  often  appears  l»efori' 
pulKTlj*.  (iSec  Lupus  of  the  Nose  for  a  mure  gcneml  discussion  of 
lupus.) 

LUPUS  OF  THE  AURICLE. 

LupiLs  of  tlic  auricle  manifests  itself  In  all  the  forms  found  on  otlier 
parts  of  the  liody,  namely,  hyixTtrophic,  macular,  papillary,  and  ulcer- 
ous, and  Ls  usually  an  extension  fiYnn  the  foee. 

It  Ix^ins  with  (ubereles  the  size  of  a  pinhead  or  larger,  whieh  are 
Iiniwnish  in  color,  and  slightly  sealy  on  their  surface.  They  are  ar- 
nui;ji-4l  in  j^roups,  and  are  surrounded  by  a  slijEjlit  efflorescence.  The 
akin  is  contracted  around  the  diseased  areas.  The  scarreti  appearance 
U  due  to  the  deep  penetration  of  the  tubercles.  Keloid  formations  are 
quite  common. 

The  ulcerous  type  is  rare  and  Is  cliarjictenzed  by  ulcerations  covered 
with  thick  crusts  beneath  which  there  is  a  sirongj*  base.  The  edges  of 
ttie  ulcers  are  undenninetl  and  |>a(e,  wilJi  an  occasional  typical  lupus 
ncnlule. 

Treatment. — The  treatment  of  lupus  has  been  so  uniformly  suc- 
cessful under  t!ie  Finsen  phototherapy,  the  Ronl^n-ray,  and  the 
leukixlescent  light  that  the  older  methods  of  treatment  have  become 
almo:it  obsolete. 

Hollander  reports  excellent  results  following  the  application  of  hot 
air  to  the  diseased  surfaces.  The  method  is  worthy  of  trial,  e^ipe- 
cially  if  (he  Finsen,  Uontgen-ray,  and  leukwlescent  lipht  treatment-s 
are  not  available.  The  hot  air  may  be  applied  with  Beck's  hot-air 
apparatus,  hoping  thereby  to  stimulate  ref^eneration  of  the  ti.ssues  and 
to  relieve  the  subcutaneous  edema  which  accompanies  lupus. 

If  simpler  mctlKKls  of  treatment  fail  the  hifms  an'as  may  be  excise*! 
and  a  siiljseqtient  plastic  operation  iwi-fomied  to  overcome  the  def<ir- 
mily  resulting  from  the  primary  operation.  Another  form  of  treat- 
ment, much  in  vogue  in  Kurope,  is  to  firs*  curette  the  granulating  an-as 
and  then  apply  a  i>a.*(te,  the  base  of  which  is  arsenic.  This  same  nicule 
of  treatment  has  been  much  vaunted  in  this  country  by  charlatans  jus  a 
tnean*t  of  curing  cancer.  Most  of  the  cancerous  cases  being,  however, 
one  or  (he  other  of  tlie  tj-pes  of  lupus  heretofore  mentioned.  The 
a<'lual  cauterj'  may  be  used  instead  of  the  curette  and  arsenic  |Mis(e. 


TUBERCULOSIS   OF  THE  KOSE. 


'l^jl»crt*ulous  infection  of  the  uase  is  characterized  by  eitlx-r  a  low^rade, 
slightly  depn'ssi"*!  ulivr  on  the  anterior  portion  of  the  septum  or  fl<K»r 
of  tile  nose,  or  a  sessile,  wart-like  tumor  in  wliich  the  tubercle  bacilluji 
Lt  present. 

Tuberculous  lesions  of  the  nose  may  l»e  primary,  or  secondary  to  a 
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similar  pnnx-ss  in  tin*  liiii^.  It  is  f^'iicrally  secondary,  though  CiLses  are" 
not  rare  in  which  (liu  j^rocTss  is  liiriilcd  to  the  nase.  I  reporteil  a  ciLs** 
which  was  mulcr  the  care  of  the  late  I^r.  Max  Thonicr,  of  Cincinnati, 
for  alioiit  four  years.  It  was  sulj-scquently  iiiHler  my  cure  for  aI>out  the 
sanit*  time.  liihI  is  now  unUer  the  care  of  a  confrere,  who  informs  me  that 
the  ulcerous  condition  has  yietdeii  to  applications  of  the  In'gh-frcfjiiency 

ciirrciit.s  of  electricity.     It  sb<>iiM  Ix?  noted, 
Yia.  200  however,  that  the  piitient  spent  tlie  winter 

in  the  South,  and  ttiat  while  under  my  care 
the  ulcer  (lisap|M'an'd  spotilaiieon.sly  ca4-h 
summer. 

The  case  htt-s  tints  l)tren  mwlcr  ueurly 
coaslant  ohservation  for  nhnut  eight«'n 
years .  The  patient  is  aboii t  f orty-fi  ve 
years  of  a^,  nml  is  in  robust  health,  never 
having  had  any  pulmonary  symptoms.  She 
savs  her  brotlrcr  lias  a  similar  cumhtion  in 
his  nase.  I  nioculateti  a  guinea  pig  with 
he  tissue  removed  by  curettage,  au<l  in  six 
N.  weeks    tlie  postniorteiu  showed    extensive 

tnlMTcidous     lesions    in     the     neighboring 
ginnds  and  in    the  mest^ntry.      The  tt]lK*r- 
cnlur  ntcer  (Mg.  200)  was  superhciid,  irreg- 
i\,b«cui.,u.  uw  of  ti.e  «-artii-    ^^l^p  j^  outline,  and  had  a  somewhat  nn*hilar 

mntiun  |roi'Li<iii  111  rh«  aeptuiu.     The  .  i        ■  i  t      i  i     i  -i 

i-ue  wna  tinder  tUi-  mitt.or'-  ..1««t-     MUrfaCG    COVtTcd    Wltll  CfUSts.     It    hlcd    CUSllV 

vatiflti  fivf  y«ir»,  iimi  uu.ier  Dr.  Max    u])on  probing,  was  ]>ainlcss,  and  disapjK'an-d 

■n.nM.er-«nI«ervano..foury.«r,prr-      j     ^  ^j  ^i,„i,j,,.,.       „,onUlS,      Icaviug      a 

vioiuly.     it  in  now  unnnr  th«iib«ftr-         i  •  .  i        ■  -    •    i 

vatkmof  Pr.j.r. Beck.  TUeauthor  whiteucd,  nitlicr  siiwioth  cieatncial  surfatr. 
injected  a  guinea-pig  with  ti«.i>fl  n-    jt  reappeared  in  the  autumn  of  each  vear. 

uiMVed  fTom  the  uWr,  iimU-r  ntrlct  t  .  i-  .1         r    n         ■ 

u«n»tirpr««„.ir.«.,«„u.vui.dmbcr-  I'^^X  **>  disai>pcar  the  followmg  sumtner. 
.•uUfc«i»  upon  |io!.(mortom  «3uuninik-  This  case  sccms  to  lje  primjin'  in  the  nose, 
.i»n.    Th«  Hirer  !.MiiHi  rr.«,.i«riy    j^^d   shows    little  or  THi  tcndcncv  to  spread. 

every    aummer     wlniti     utnltr     ihe     ,,,,  .  ,  ,      .  ,p    1         l  • 

»mhor'.  r%n.  «n.I  wum-.l  rflauUrly      1  hcrc  IS  UO  lupUS  Icsion  i»f  tllC  skui. 

BMh  November.  Varieties:  (a)  Superficial  ulceration,    (fr) 

Wart-like  or  sessile  tumors. 

The  superficial  ulcers  are  the  most  common. 

The  wart-like  growths  are  hy]>erplastic,  and,  like  the  ulcerous  variety, 
bleed  easily.  The  nMJioval  of  eilluT  variety  is  followed  by  nither  slow 
healing  ami  by  subsecpient  rf»currt'nec. 

The  coniplicatious  arc  perfonilion  of  the  septum  and  extension  to  the 
skin  of  the  upjxTlip.and  in  rxdx'niely  rare  instances  to  the  na-sal  iUfessory 
sinu.ses.  Kyle  suggests  that  the  hiw  resistance  of  the  tissues  affonls  a 
suitable  soil  for  all  forms  of  ehr4mie  gratndnnia  microorganisms.  The 
treatment  consists  in  curettage  and  the  application  of  Vienna  paste.  Tlie 
idcer  or  tumor  shoidd  Ih-  aiicsthctizetl  with  a  ."i  to  10  ]M*r  cent,  solution 
of  cocaine,  after  which  ihe  diseased  area  should  1h'  thoroughly  curetted. 
A  light  application  of  \  ientia  [iasle  may  then  Im'  rimde  (o  en.sim'  the 
destnution  of  remaining  fragments  of  tut>erculous  tissue.     The  radiant 
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oiierpy  of  tlip  Ifiukodcsceiid  lamp,  Finsfii  ligb(,  or  sotno  other  source  of 
rnriiuiit  energy  may  \)C  tried,  alllumgli  I  iiin  not  Infonned  as  to  their 
beiielicial  effects  in  this  condition. 

In  spite  of  all  forms  of  treatment  there  U  a  .strong  tendenry  for  the 
tubereiilous  lesion  to  persist,  and  if  it  disappears,  to  return. 


* 


TUBERCULOSIS  OF  THE  PHARYNX  AND  THE  FAUCES. 


'l'ul»ernil(>sis  of  the  pharjTix  and  faiioes  is  rare  and  is  pmbahly  always 
secondary  to  piUiiionani'  or  lar\*ngeal  tuberculosis.  It  is  usually  asso- 
ciated with,  and  is  probably  an  extension  from,  tul>erciilous  lanngitis. 
It  has  no  point  of  attack,  but  may  begin  in  the  soft  palate,  uvula,  tonsils, 
lingual  tonsils,  or  the  pharv'ngeal  mucosa.  Unlike  nii-sal  tul)erculosLS, 
it  It^nd-s  to  spppad  rapidly  lu  adjacent  parts. 

The  |>art  iilfected  presents  a  wormeaten  app«'aranee,  the  ulcei-s  being 
surrounded  by  an  an-a  of  congestion.  Thii  ulct^rs  are  suf)erficiul  and 
covered  nnth  a  <lirty  grayish  secwtfon.  They  bleed  easily  ujwn  prol»e 
pivssure.  There  is  little  or  no  induration  except  at  (be  boiilers  of  old 
chronic  ulcers.  When  the  Ungual  or  faucial  tonsils  are  the  seat  of 
iilceration  the  depth  of  the  ulcer  is  greater;  even  the  whole  tonsil  may  be 
destroyed.  Cases  are  reported  in  which  the  faueial  tonsils  were  the 
seat  of  prinian.'  infection  and  infiltration.  It  is,  fX'rhaps,  im|>o.ssihle  to 
estimate  the  profmrtion  of  eases  that  are  primary  in  the  tonsils,  though 
it  is  perhaps  larger  than  is  generally  supposed.  In  other  |>ortious  of 
the  pharynx  and  fauces  it  is  rarely  primary.  Tlic  infection  occurs  cither 
through  IIh'  lymph  channels  or  by  the  contact  of  the  infected  sputum 
with  the  nmcoas  meuibriuie. 

Symptoms. — Tlie  symptonts  vary  with  the  anatomical  location  itnd 
extent  of  the  lesion.  If  the  soft  palate  is  involved  the  projx-r  a])prox!- 
mation  of  the  (wdatal  muscles  to  the  pa-iterior  widl  of  thi'  pharynx  is 
intrrfen'd  with,  and  fluids  and  solid  fooil  may  enter  the  nose  uj)on 
dcghitilion.  The  same  eiin*litioti  allows  the  seerctions  toticcunnilute  tiiu] 
dn*  in  this  |x>rtion  of  the  pharynx.  Tliis  leads  to  hawking  the  nausea 
ill  the  elfort  to  dislorjge  it.  An  infiltration  of  the  uvula  may  cause  pain 
and  a  tickling  cough.  As  the  secretions  are  thick  anti  the  ports  often 
exceeduigly  painful  the  secretions  are  often  allowed  to  accunuilate. 
The  vnlcr  is  nniffle<i  and  hoarse,  *)r  aphonic. 

Diagnosis.  -Syphilis  i.s  about  the  only  diseiusc  with  which  tu1>ereulosis 
(if  tlu*  pharynx  iniiy  U-  eonfonndcil.  The  following  tables  aduploft 
fnun  I>eimox  Itrownr  wilt  nul  in  the  diagnosis. 


Tubfretiimis  Vlcfm. 
\.  SupDriictol  molliraipn  nurfiirc. 
2    Mihlly  rt^tl  arooln. 

3.  Hneei-tl,  ill-ile(ine<l  eiieea. 

4.  Indiatincl  ileiuarcationi. 

5.  Urayish  ropy  Bcrrctinti. 
A.  Seuity  aecry^tion. 

11> 


SypfiUttie  VtcetM. 

1.  |)crp  red  ant!  fttign'  niirrnrr. 

2.  AiiRry  r«I  nreola. 

3.  Slinrply  cut  edjsefl. 

4.  Distinct  demareat  ions. 

5.  Purulent  yellow  .•Kv^relion. 
0.   ProHwo  serrctiori. 
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Prognosis.— Tlic  prognosis  is  grave.  In  those  cases  in  whirli  U  Is 
primary  in  the  tonsibi  it  is  not  so  serious.  ^Vhen  we  rcinomlx^r  that 
tuberculosis  of  the  pharjux  is  nearly  ftlwnp  secondary  to  piilmonarj- 
involvement  the  gravity  of  tlie  disease  is  apparent.  Kanasngi  regards 
pharjTigeal  tubereulosis  as  being  niore  gravt-  llnni  aivy  other  localized 
lyjH",  and  the  ])rini»r>-  iiH>re  tlmn  the  Hcc(«idan'. 

Treatment.  -  Curettage  folIowiMl  by  tlw;  ap]>liration  of  pure  lactic  acid 
is  a  common  form  of  treatment.  It  is  doubtful  if  <'liinatif  or  out<loor 
treatment  is  as  elTective,  as  the  pulmonari-  involwnicnt  is  usually  well 
advanced.  Forced  feeding  on  raw  eggs  an<I  milk  should  lie  a  ]jan  nf 
the  treatment  of  all  tulxTculous  tiiseases  when  there  is  loss  of  weight  and 
strength.  The  local  application  of  a  2  to  10  per  cent,  solution  of  formal- 
dehyde should  U^  tried  as  in  larjugeal  tul)erculosLs.  The  pain  should 
be  controlled  by  (he  local  application  of  cocaiiiet  the  administration  of 
opiates,  or  the  leukcxlfseent  light  or  other  radiant  energy.  Painful 
deglutition  is  relieved  by  the  applieation  of  cocaine  immediately  before 
nteals. 

TUBBRCULOSIS   OF  TH£   LARYNX. 

Synonynis. — Coasumption  of  the  larjiix;  coivsumption  of  the  throat; 
laryngeal  [ihlhisis;  tulKTCulous  hmitgitis. 

Definition.-  -TulxTcnIasi.s  of  the  lar}Tix  may  Ix*  primary  or  sccondar.', 
and  is  dmracterized  by  an  infiltration  of  the  glands  and  connective  tissue 
of  tlie  larynx.     It  gives  rise  to  dyspha^a.  aphonia,  and  dyspnea. 

£tiolo^. — The  view  that  hirvTigeal  tulienidosLs  U  always  .seeonrittry 
is  held  by  almost  all  obser^'ers,  and  Is  proved  by  the  findings  of  auto{>sies, 
there  iM'ing  ver.'  few  n-cordet!  ea.ses  of  death  by  laryngt-ul  (iiU'reulosLs 
In  which  either  a  healed  or  active  pulmonary'  involvement  has  tuit  Invn 
fonn<l.  Hie  opponents  of  tins  view  are  very  few  in  numU'r.  the  most 
prominent  of  them  being  Dr.  CJleitsmann,  whose  researches  have  Ix^n 
extensive,  and  who  reports  two  cases  of  primary  hirvngeal  an<l  phar\Tigeal 
tiil>erculofiis  in  his  own  practice  which  were  cured.  In  the  report  of  his 
cases  he  quotes  Denune,  K.  Fraenkel.  Prof.  Hebinski.  Ortli,  ('oghill, 
J.  S.  Cohen,  Dehio,  and  I^anceneaux  in  .support  of  liLs  view. 

Gooflale  has  seen  many  cases  of  tnben'ul<nis  lar\7igitis  which  he  tliuught 
were  primary,  and  which  for  a  time  se*Mned  to  yield  to  treatment;  but  the 
subsecjuent  progress  of  the  disease  always  proved  fatal  (lirmngh  the 
a-*i.soeiated  pnlmonan,'  tiil'M'reula'^is.  It  is  pos.sible  in  a  susjx'cled  in- 
stance of  tul>erculous  larvTigitis,  where  the  pulmonary  signs  are  negative, 
that  a  radingrfi]>h  may  disprove  or  substantiate  the  pR-sencc  of 
pulmonary  tiila'R-nlosis.  Demme,  in  188.3,  reported  the  case  of  a  boy» 
aged  four  and  one-half  years^  who  died  of  tuU^reulous  meningitis;  the 
necropsy  showed  the  presence  of  larjiigeul  ulceration  with  tubercle 
bacilli,  the  thorax  and  abdinninal  organs  Iteiiig  at  the  .same  time  free  of 
tulH'nulniis  di.srji,se.  He  .says  many  other  ea.M-s  in  wliieh  .such  a  eontli- 
tion  was  susjK'i-ted  have  also  Ix-en  n-cordcd ;  and  it  may  now  In*  coiiNidered 
Hs  an  aeeeptrd  fact  (hat  tulierculous  disease  may  not  only  attack  die 
lar\-nx  primarily,  but  even  cause  death  without  the  lungs  being  affected. 


TUBERCUWSIS  OF  TUB  LAHYKX 


201 


The  disease  is  more  couimon  in  men  than  in  women,  and  owiirs 
cs|n.*eial!y  between  tl»e  ages  of  twenty  and  fortv  years. 

Knight  also  t|n(ite.s  Heinze's  slalistics,  and  ai!ds  tliat  of  the  lan'Uf;eal 
lesions  more  than  one-half  were  uleemlive,  a  projxortinii  ('onfinned  hy  the 
[(ronipton  Consumption  Hospital,  nearly  twice  as  large  a  (Mri-ecntage  as 
lluit  j;iven  by  mmy  other  investigators.  The  mode  of  invasion  of  the 
larynx  is  either  by  direct  infection  throngh  the  inspire^^l  air  or  hy  the 
ex|>eetoratcd  sputum,  or  indirectly  by  conveyance  of  bacilli  from  ihe 
hiixTciilous  foci  in  the  lungs  through  the  blood  current  or  lymph  channels. 
The  latter  rf)nle  Is  doubtless  more  frequent.  If  the  contrary  were  tnie, 
tiilxrrculous  lanngitls  would  l)e  much  less  rare  than  it  Is.  The  apparent 
immunity  of  the  lar\iix  against  primary  iafec^tion  Ls  difficult  to  explain. 
'ITiere  is  no  essential  4lilference  Ijetween  the  mucous  membrane  of  the 
larjTix  and  the  nose  and  otlicr  ]>ortions  of  the  upper  respirator)'  tract, 
excepting  the  pharjTix.  The  mucosa  of  the  nose  is  more  expose<l  to  the 
irritJitiiig  influence  of  the  atmosphere,  and  to  trauma  from  picking  erusis 
from  the  vestibule,  and  in  this  respect  the  abrasions  otTer  a  favorable  site 
for  llic  infection;  the  laiynx  Ls  also  subject  to  abrasions  in  the  course  of 
chronic  lar}'ngitis  and  in  excessive  use  of  the  voice,  and  it  yet  remains 
to  be  proved  that  under  these  conditions  it  liecomes  the  seat  of  primary 
(uliereulosis.  Shurley  contends  that  the  ventricles  of  the  lar\iix  afTc)rd 
a  sheltered,  quiet  place  for  the  develr>pnient  of  the  lul)ercle  Imcilli,  ar^l 
that  in  spite  of  this  fact  they  do  not  readily  develop  here.  The  hidden 
recesses  of  the  crypts  of  the  tonsils  al-o  atTonI  an  ideal  place  for  the 
growth  of  tlie  bacilli,  and,  according  to  Mjiyo,  S  per  cent,  of  all  tonsils 
retnoved  by  him  are  tuberculous.  Robertson's  statistics  support  Mayo's. 
There  is  the  neeessar}'  tem|)erature,  quiet,  and  protection  from  the 
currents  of  air  to  favor  such  a  process.  Tlie  tonsils  arc  undoubtedly  a 
common  sounv  of  infe(.*tion.  Having  gaineii  entniiice  to  the  lymphatic 
circulation  by  this  route,  they  (ravel  dov-iiward  to  the  lymphatic  glands 
of  the  anterior  triangle  of  the  neck,  thence  to  the  lymphatic  glnnds  of 
bnint-hial  IuIm'S,  anil  from  there  to  the  substance  of  the  lung.  I  Ix-licve 
that  the  explanation  of  ttie  apparent  infrequent  primary  involvement 
of  the  larjiix  is  to  be  fomxi  in  inherent  resistance  of  all  mucous  mem- 
branes to  Ihe  invasion  of  the  tuberculous  germs,  and  that  the  exceptions 
Id  tlie  rule  are  in  the  nasal  mucous  membniiie  of  the  anterior  portion  of 
the  curtitaginous  septum  and  the  mue<>sa  of  the  tonsil  cr}']>ts.  where 
llie  abrasions  are  so  often  pre.sent,  and  where  the  etinditions  are 
rxii'ptionajly  favorable  for  the  growth  of  the  Imeilli.  Ilie  site  for  the 
hdK>reulriii.s  infection  of  the  nose  is  at  the  point  when-  it  is  or  rtiav  lie  daily 
(IrmiiJcil  of  its  epithelial  covering,  and  where  the  deposit  of  tulKTi'le 
bacilli  is  abundant.  It  would  be  strange,  indeed,  if  tubereulous  infection 
did  not  occur  under  these  cireumstances.  The  tonsillflr  cr^-pts  form 
iilea)  sitci  for  (he  growth  of  the  Imrilli.  t>eing  warm,  practically  witliout 
motion,  imd  plugged  with  secretion,  foixl,  nnd  desquamated  epithcliuin. 
In  these  hidden  recesses  the  bacilli  flouri.sli  and  remain  (-onstantly  in 
contact  with  the  mucous  membrane.  The  crypls  are  also  the  site  of 
frequent  inftammatioiu.  during  which  tlie  epithelium  may  be  impaired, 


riiS  NOSE  AND  ACCESSORY  SINUSES 

thus  ufTonlin^a  fjivorahle  rotnlitinn  fnr  tUv  invasion  of  the  tulxrcle  bacilli 
into  dcoj>cr  jyraphatic  tissue.  Indeed,  during  inflammations  the  inter- 
cellular spaces  become  larger  and  permit  the  bacilli  to  pass  through. 
It  is  more  than  probable  that  when  the  bacilli  are  indefinitely  lodgcti  on 
a  mucous  membrane  they  may  [jcnetrale  Uimugh  the.se  s|aee.s  withuul 
an  abrasion  being  present.  The  favorable  conditi4>ns  existing  in  the 
nose  and  tonsils  are  not  pR'sent  in  i\w  larjiix,  henee  th<?  tulK^'cle  bacilli 
rarelv  primarilv  infect  the  hirvnx.  Wlicii,  however,  pulmontirv  tirlxr- 
enlosis  is  estiibljshed,  and  the  expectomtcd  sputmn  constantly  bathes 
the  laryngeal  mucous  Tnciubranci  the  conditions  for  infection  arc  much 
more  favoralile.  The  constant  presence  of  the  bacilli,  the  mechanical 
irritation,  the  abrasions  jinxlueed  by  coughing,  and  the  lowered  resistance 
of  theccHular  structures  in  general  combme  to  favor  sucli  an  infection. 
It  is  pivtbable.  therefore,  that  Infection  is  usually  secondary  to  the  pul- 
monary involvement,  and  not  primary. 

Pathologry* — 'n»e  first  apparent  change  in  the  larj'nx  may  be  an 
Lselifmia  of  the  nuicous  membrane.  This  is  usually  referre<i  to  a.s  an 
"ashen-gray"  (rolor,  which  is  said  to  l>c  pitbognomonie  of  tulx-rcnlosis. 
It  is  not  always  so,  however,  :ls  it  nuiy  occur  in  any  general  anemia. 
1  have  in  several  instances  Inren  enabled  to  make  a  diagnosis  of  tubcr- 
culasis  by  the  "ashen-gray"  color  before  the  stethoscope  showed  positive 
evidences  of  the  disease  in  Ihe  lungs.  I  referred  these  cases  back  to 
their  physician  with  (he  suggestion  tliat  he  apply  the  (ul>erculin  (est, 
and  in  each  instance  a  typical  reaction  wcurred.  I  contend,  therefore, 
(hat  while  the  "ashen-gray"  color  is  not  pathognomonic  of  tulxr^-ula^is, 
it  is,  nevertheless,  a  valuable  early  sign  in  many  cases,  especially  wlien 
there  is  a  pulse  of  l(K)  or  more  and  a  daily  rise  of  temperature.  It 
should  be  stated  that  the  mucous  niemlirane  of  the  larynx  is  not  always 
of  an  "ashen-gray"  color  in  tul>ercuIosis,  but,  on  tlie  contrary',  it  may  be 
quite  red,  inflameil,  amt  indurated.  The  vocal  conls  may  be  hy|)eremic 
jind  swollen  until  lln'ir  indetitity  is  lost  in  the  rctSdened  mucous  mem- 
brane, or  thoy  nuiy  be  lax,  flabby,  and  niwlular. 

The  histtilogiral  changes  occnrchiefly  in  the  arv'teno-cpiglottid*'an  folds^ 
the  intcrarytenoid  space,  and  the  epiglottis.  The  cartilages  may  Ix'ctuiie 
involved,  thus  giving  rise  to  perichondritis  and  chondritis.  Cicatricial 
contraction  takes  place  as  the  healing  proeeas  progresses.  This  may  give 
rise  to  more  or  less  dyspnea. 

When  the  arytenoid  eartilagi'  is  affecteti  the  clubbed -shaped  infiltration 
tumor  is  present  (Fig.  2()1}.  AVhcn  the  innitration  extends  to  thea^^'te!K>- 
cpiglcittic  ligament  the  picture  is  quite  characteristic  of  tubercukwis  of 
Ihe  larynx. 

'Hie  epiglottis  is  often  involved  in  the  prtness,  and  when  infillraled 
prt\sen(s  tlie  turban  shaix*  so  often  iTft-rnd  to.  The  infiltration  may 
extend  to  both  sides  of  the  lar\'nx  or  U'  litnited  to  one-  When  both  are 
affeeteil  the  vlvw  of  the  dee|K"r  portions  of  the  lar\Tix  is  hidden.  The 
tendency  to  ulceration  is  cjuile  constant.  It  is  rare  for  a  well-advance4i 
ease  of  laryngeal  tulien-id*>sis  to  be  free  from  it.  Tlie  ulcers  may  be  of 
any  size  within  the  limits  of  the  area  involved,  and  may  be  superficial 
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or  extend  to  the  cartilages.  They  may  be  discrete 
or  iiiultJpIc,  and  on  one  nr  Imlh  sl<ic.s.  Wlien  the  cjirlilui^'  is  involved 
by  nlrrration  tlwre  is  a  purulent  dischar}^'  fn)m  the  mixed  infeetion 
present.  Tubemdous  idtvrs  develop  more  slowly  than  syphilitic  ulcers 
and  Hre  less  ileslruetive,  and  are  followed  by  less  cicatricial  contraction. 

Symptoms.— The  syiuptoms  of  nn  oniinan"  case  of  laryngeal  tuber- 
eidnsis  are  so  ehameleristic  tliere  is  little  difneully  in  making  ;i  eorreet 
diu'^tOHis.  A.S  the  luminal  invulvrinen  b»  ilmuuIIv  .secondar)*  to  a 
piilnionnn'  involvement  the  prnc<'d  njj  historj-  may  utTurd  an  excellent 
index.  There  is  more  or  less  <:ou^h, 
often  without  expectoration,  and  (here 
nviy  be  a  sense  of  pricklinf;;  or  dryness 
in  the  throat.  The  voice  may  be  hoarse 
or  aphonic.  When  the  infiltration  is 
extensive  the  voice  Is  often  aplionic. 
'Hie  dysjmeu  Is  In  proportion  to  the 
dejjre<'  of  inKltration  and  the  cicatricial 
contraction  present.  I'ain  may  ur  may 
nut  he  prejsent  In  some  cases  it  is 
quite  severe,  requiring  the  local  appli- 
calioii.s  of  cocaine  and  orthofonn,  or 
injections  of  morphine  to  control  it. 
In  one  of  the  autlmr's  cases,  illu.straled 
in  Fif^.  2U1,  though  tlie  paticjit  is 
aphonic,  and  lias  been  for  several 
years,  tJiere  is  no  pain.  Dyspnea  is  a 
coastant  factor  though  not  alarming  in 
severity.  During  the  past  six  years 
the  jmlient  has  gained  twentj'-six 
pounds  in  weight.  I)ifiicult  or  painful 
deglutition  has  be<*n  a  more  or  less 
prominent  symptom.  The  liiryngo- 
8copic  examinatinn  shows  the  lesions 
iK-M  rilicd  under  piitliologj". 

Diagnosis. — IjinTigcal  tuberculosis  must  Vie  dilfereiitiated  from 
.syphilis,  carcinoma,  and  lupus. 

Sy|»hilis  of  the  larynx  presents  a  "pnnched-out"  idcer  with  a  yellowish 
exudate.  It  spreads  rapidly.  The  voice  Ls  low  pitched  and  hoarse, 
or  raucous,  rarely  aphonic.  Pain  Is  pre.sent  u|Hm  phonatlon.  'Hie 
lulwrculous  ulcer  is  su])erficta!  and  its  base  coveretl  with  u  grayish  exudate. 
It  spreads  rather  slowly,  Ls  painful  upon  deglnlitioii,  and  the  voice  i.s 
Weak  and  softly  hoarse  or  apliruiir. 

In  eariMnoma  the  biLst-  oF  flie  uU-cr  is  raised  by  tlie  crowding  of  the 
Afppr  infiltration;  it  is  rcvl  «nd  constantly  painful,  and  the  vmce  is 
rontinuou.<dy  looap. 

In  lupus  there  Ls  usually  no  pain,  ulceration,  edema,  or  <lischarge; 
dyspnea  is  slight  or  absent,  the  general  health  giHHl,  and  a  lupoid  leslun 
U  usuaIIv  prewnt  u|>oii  the  akin. 


I'lihrTrtiliMdH  of  the  larynx.  TIimt  in  » 
hJlaUTAl  pyrifnrm  inlilrrnli<iu  of  iltf  ary- 
tcmiiiJa  «n(l  tif  tlm  n<)it  h&lf  tif  ttip  rpi- 
■lotlii.  'riiR  ■>urfD<M>  of  bcith  Ar)'t<>nniilii  li 
uloernUKl.  ftmi  tlic  vdcul  vitnlt  nrr  riisaiol. 
']1i«  tJati«iit  is  aphutiir,  is  still  liviiis,  nm) 
Ki«  inrtrauvd  ivvrml    pound*  in   wpintii. 
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Prognosis.— The  pro^iosis  in  larvn^al  tultcrciilosis  is  grave,  though 
nut  Ufcrssarllv  fatal.  Atx'cmjing  to  Harpy  thi-ro  weiv  14  spontanuous 
recoveries  in  3000  oases.  Luder  appropriate  treatment  the  jx-'reentage  of 
recoveries  Is  iiicri'ase<l.  As  a  nile,  Iiowi-ver,  (lie  patient  or  hLs  fneniis 
should  only  be  eneouniged  to  ex|x'et  tlie  patient  to  Hve  for  a  eoniparalively 
shifrt.  time — a  few  inonllis  or  years.  Death  may  oceur  from  inanition, 
suffocation,  or  hemorrhage. 

Treatment. — The  treatment  of  larj-ngcal  liilwreiilosis,  excepting  the 
hK'al  .symptomg,  is  (he  same  jus  in  pulmonary  tuberculosis.  At  present 
the  "outdoor"  treatment,  especially  in  the  earUer  stages,  is  enthusias- 
tically neconamcndod.  The  tent  colony  at  Ottawa,  IlliiioLs,  under 
the  supervision  of  Dr.  J.  W.  Pettit,  is  doing  good  work.  The  buildings 
are  so  arningyd  that  the  patients  prHctically  Vive  outdoors  the  year 
round.  While  this  at  Krst  thought  seems  impossible  during  the  winter 
montlis,  it  is,  nevertheless,  btnng  done  with  comparative  comfort.  The 
house  or  tent  protects  from  the  severe  eold  and  from  the  winds,  while 
iinvs  make  life  not  only  tolerabh*,  but  cheerful  and  coinfortabli'.  The  ol>- 
jeet  is  to  keep  the  patients  in  a  pure  circulating  atmosphere,  and  sunshine 
as  nearly  all  the  t'nie  as  possible.  The  whole  system  is  thus  inWgorated 
and  the  lungs  supplied  with  fresh  oxygen.  The  ^^tal  forces  are  aug- 
mented and  the  repanitive  pnjcesses  are  cxftcu  tpiickly  and  j)ennanently 
restor*'d.  In  mild  ca.s<rs,  and  in  the  incipient  stage,  Httle  or  no  inedicinid 
treulmeut  Is  ivquired,  tlu'  "outdoor"  treatment  beuig  quite  sulFieient. 
In  well  advanced  cases  where  there  Is  great  infiltration  and  ulceration  of 
the  laryngeal  tissues  the  "outdoor"  treatment  is  as  incffeetunl  as  any 
other  form  of  treatment.  Innumerable  remedies  are  recommended  for 
the  cure  and  relief  of  laryngeal  tuberculosis,  among  them  being  the 
following : 

For  tlie  relief  of  cough:  codeine,  |t  t''  i  grain  every  three  hours.  Mor- 
phine sulphate,  jj'^  to  ^^^^  grain  everj*  three  hours. 

For  the  relief  of  pain:  Spraying  the  larynx  with  a  0.5  per  cent, 
sohition  of  coeaine.  If  there  is  jMiinful  deglutition,  ewaine  may  l>e  applieil 
locally,  just  before  eating,  in  a  strength  of  2  lo  8  [X'r  cent.  Insufflations  of 
orthoform  powder  may  be  made  to  relieve  the  pain.  It  is  n  on -poisonous, 
and  its  effects  last  longer  than  those  of  cocaine. 

For  curative  efTects,  Gallagher,  I^evy,  Lm-kard,  and  Johnson  make 
local  a])plications  of  formalileliyde  to  the  laniLx,  with  beneficial  results. 
Galla^lier  wiis  the  first  to  prove  its  beneficial  action  in  tidx-'rculosis  of 
the  Inryiix.  It  should  U'  used  in  increasing  strength,  beginning  with  a 
0.')  |MM'  cent,  solution  and  gradually  increa,sirig  it  lo  10  |K'r  cent.  '^Phe 
patient  may  be  entrusted  with  a  1  to  500  solution  for  home  treatment, 
greater  strengths  being  applied  by  the  attending  physician. 

C^illiigher  has  had  excellent  results  with  ihr  following  method  of 
treatment: 


rvBF.RCuwsrs  op  the  larynx 
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1.  AOHihcMa  •licbt. 

2.  Cltntttfc,  >pray  with  1  to  3  %  furuuUileby<le  •ululian. 

3.  Local  MppliaUion,  6  to  10  %  fonnaldehyde. 

4.  I^.— Orthofonn     -  ...... 

Afistol  .  . 

a,    Ileep  tDtmlnichsttl  tuj«<-tion  i>l 
IV— Menifaol 

Oi.  «ucAJyptuii 
Ol.  dnnuiuin 
(jlyofvol 


I  puxs  y  inaufflatioii. 
1  p«rt    I 


gr.  x-gr.  I 
5i-SiJ 
ftl.  i-ftt.  X 


q.a.ail      Si 


fh*  ntwtv*  dttily.     ('iirvltmie  bt  uacd  when  lievtiml  iiri't^stiry. 

Metitlinl  Ls  anotlier  reinetiy  of  ptisitive  vaUie,  It  uiuy  In*  iistMl 
cottihiiiation  with  raniplior  ami  orlliofonn.  Frc^iideDtlial  u.se.s  it 
(Mnul.sion  in  tlie  fullowing  proportions: 


H-— UratUnl 

Ol.  arnyg.  du)^-, 
VlMlli  ovarum 
OithoCorm 
Aqiue  iitt. 
Ft.  emuiaio. 


<].  ft.  a<i 


1  to  1«  PVM. 

SOlMZtt. 

12.4  psrta. 
100  paHa. 


Tlic  above  is  injected  intratracheally  and  often  yields  excellent  results. 

Lactic  acid  has  had  ami  still  has  its  advocates.  Begin  with  a  lU  per 
cent,  solution  and  increase*  to  75  per  cent.,  or  even  full  strength.  It 
should  only  \t*'.  used  when  there  are  ulcerations  or  after  curettenitnit. 
It  .should  Lte  rubl)ed  into  the  ulcerated  or  raw  surface  with  a  cotton- 
wound  applieutor  at  intervals  of  five  to  ten  da^-s.  The  pain  is  .severe  and 
rriiittiitioiL^  for  four  or  five  hours. 

Radiotherapy.  -Accortling  to  Gleitstnann  the  Finsen  light  and  the 
ultraviolet  rays  are  less  [penetrating  than  the  Rontgen  rays,  and  yet  the 
great  exfiectations  from  the  latter  in  larj-ngeal  diseases  have  not  been  fiil- 
HHnl.  Tlie  bacilli  are  at  first  increased,  and  only  after  a  prolonged  use 
of  a  low  vai-uuni  tube  is  improvement  noticeable.  The  f'(K}|)er  Hewitt 
light,  or  mercurial  waves,  the  .search  light,  the  actiuulight,  and  the  leuko- 
<les<^eut  lamp  may  be  usn:t\  to  relieve  the  pain,  anil  in  some  instances  actual 
improvement  folIow.s.  Il  is  too  early  to  predict  niurkctJ  curative  |H>wer 
from  these  sources.  1  have  used  the  leukodesccnl  lamp,  but  my 
experience  in  larjTigeal  tul>crcu]osi.s  is  too  limited  to  stHic  tliat  it  does 
more  than  relieve  the  pain.  I'he  chief  \*ahje  of  the  leukodescent  lamp  is 
in  the  blue-violet  rays  and  the  radiant  heat.  The.se  in  combuiation 
exert  a  favorable  influence  in  a<-ule  catarrlial  and  suppurative  inflam- 
mations, hence  are  of  serviee  in  combaliiig  the  mbfed  infection  u.suulty 
pn-.^M'nt  in  tuberculosis.  The  u.se  of  radium  as  reported  by  .T.  C.  Beck 
reli**vt*s  (he  |)ain  just  as  other  fonas  of  radiant  rays  do.  The  direct  ray.s 
of  the  sun  act  in  much  the  same  way. 

Curettage  shoidd  l^e  limited  to  (he  ulcerated  area.**,  carefully  avoiding 
tlM*  \ianfi  which  are  simply  infiltrate*!  and  ha\e  an  unbroken  surfare. 
tt  ha.-*  U-en  conchisively  shown  that  the  infiltrated  areas  may  remain 
^uic^cent  indefinitely.  Having  curetted  the  tuljerculous  ulcer,  stimulating 
tiw  .'ihjf^sh  process,  and  removing  the  overlying  necrotic  tis.sue,  the  Imal 
treatment  jpven  in  the  preceding  [Hirngmphs  should  l>e  continued. 
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TUBEROULOUS  LA&TNGITIS  D)   PREGNANT    WOMEN. 

I/ohtilxTg  observed  5  causes  in  two  years.  In  2  there  waa  no  evidence 
of  tulwrculoflis  elsewhere,  and  La  the  others  the  laniigitis  ovei-shadowed 
the  other  lesions.  The  latter  was  tnie  in  the  cases  re|>orted  by  TUrck. 
I^ohriJxTg  ha.s  collected  21  similar  vnst's  fronj  the  literature.  The 
eviilcnee  is  in  favor  of  the  u.ssuniption  that  prej^iuiicy  aifonls  u  prcdis- 
jMwition  to  this afTection  and  wlii|xs  the  latent  |ir(>ce.s.s  toa|j;alloj>.  Knrtlier- 
moa',  he  says  that  ever)'  pregnant  woman  with  diffused  hm'ngeal  liilier- 
cidosis  is  iinnieiiiately  doomed,  and  possibly  also  those  with  only  a 
sin<i;]e  tiiU-rclc.  The  only  treatment  is  the  palliative  u.se  of  nienlliot- 
orthoforin  emulsion,  formaldehyde,  etc.,  hut  these  lose  their  ellieaey 
after  a  time,  and  relief  is  only  obtained  from  morphine  and  tablets  of 
cocaine. 

I'rc^nant  women  sluHild  Ix-  carefully  examined  at  the  slighte-st  sns- 
piciim  of  tronble  In  the  throiit,  and  sluaild  J)e  placvf)  upon  the  treatment 
outlined  above,  and  esjM'cially  the  (aitdcH>r  In'atment.  Every  woman 
should  be  warned  that  the  tulx-rculons  process  may  be  aggravated  by 
pregnancy.  It  therefore  follows  (hat  an  unmarried  woman  .suffering 
from  tuberculosis  should  not  niarrv  until  a  cure  has  been  effected. 


TITBEROULOSIS  OP  THE  MIDDLE  EAR  AND  MASTOID  PROCESS. 

Tulierculatls  of  the  middle  ear  may  be  primarj'  or  secondary.  A.  W. 
Milligan  Irelieves  the  primar)*  form,  especially  in  young  children.  Is 
more  common  than  Is  generally  supposed.  Secondary  tuberculosis  of 
the  middle  ear  is  u.sually  a  complication  of  a  tiil>ercu!ous  process  in  some 
other  part  of  the  up|)er  ivspimtoiy  tnu-t,  rather  than  a  com|)hcati4Hi  of 
a  similar  disease  of  (he  bones,  glands,  i>r  aUhHuiual  viscera.  In  a  series 
of  cases  reported  some  years  ago  MiUigan  found  Ki  jmt  cent,  of  all 
adenoid  cases  to  Ix*  tul)ereulous.  This  is  ii  jHissihIe  exphmatinn  of  the 
rre(i\ient  involvement  of  the  middle  ear. 

Symptoms. — The  sj*mptoms  of  tiiberculiwis  of  the  middle  ear  varj* 
with  liie  acuity,  intensity,  or  the  chronicity  of  the  process;  also  with  a 
simple  or  u  mixed  infection. 

Ine  nciite  variety  is  characterized  by  some  redness  of  the  <lnim  mem- 
hrane.  slight  pain,  and  multiple  jjerforations.  The  hearing  Is  consiiler- 
ably  impaired.  The  fiicial  ner\e  may  be  paralyzed,  If  the  inf4*elion 
iH'eomes  mixed,  the  nature  of  the  disease  is  oKscureii  by  the  greater 
intensity  and  destructive  character  of  the  infiamniatory  process. 

Diagnosis. — The  chronic  variety  and  more  usual  form  is  readily 
rllagniislicated,  as  it  runs  a  slower  course  and  is  clmnicteri?«>d  by  less 
impairment  of  hearing  (though  this  is  variable),  tinnitus,  a  sense  of 
fulness  in  the  affected  ear  or  ears,  and  an  almost  or  quite  complete 
absence  of  pain.  In  the  early  stage  there  are  multiple  [K-rforations, 
each  perforation  l)eing  llie  site  of  a  luljeTele  which  has  broken  down. 
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Lnter  these  coalesce  and  form  larger  perforations,  often  resulting  in 
a  most  complete  destruction  of  the  nieinbnuiii  (ympani. 

To  confirm  the  diagnosis,  the  secretions  and  the  granulation  tissue 
should  Ijc  examined  for  the  fnljt'R-le  Imcilli  and  giunt  cella.  Sliould  they 
not  U-  found,  a  guinea-pig  should  l)e  ini)Ciilate(l  with  some  of  the  tissue 
and  at  the  end  of  five  to  eight  weeks  examined  for  the  pcsuUs  of  the  test 
In  one  of  my  cases  the  mitrroscopic  findings  were  negative,  hut  the 
inoculation  experiment  wit,s  decidetlly  pnsltive.  f'limatic  tivatnient  in 
Colorado  and  peniianent  residence  there  resulted  in  on  apparent 
cure. 
Milligan  draws  the  following  conclusions: 

(a)  A  final  and  exact  diagnasis  is  imperative  both  frtnn  the  point  of 
view  of  prognosis  an<l  of  treatment. 

(fr)  The  disea,se  is  mast  fre*ptenlly  found  a.s  secondary  to  a  tulH-n>ulous 
process  in  other  regions  of  the  btjdy. 

(c)  I'riniar)'  tuberculous  disease  of  the  middle  ear  is  probably  of  more 
fre<|Uent  occurrence  than  Is  usually  supposed. 

id)  The  prognosis  is  always  grave,  but  in  a  certiiin  proportion  of  cases 
mitably  planned  surgical  Intervention  will  eradleate  the  disease. 
(r)  In  many  cases  it  is  advisable  to  ctniduct  the  treatment  in  stages. 
(/)  ^^^»cn  less  than   10  jier  cent,  of  the  hearing  power  ivmains  no 
attempt  should  l)e  made  to  preserve  the  ear  hj;  an  organ  of  sense. 

(y)  \\"Iien  more  than  10  [x»r  ctMit.  of  the  hearing  power  remaias  in  a 
patient  otherwise  in  apparent  health  a  definite  attempt  should  be  made 
to  preserve  the  remainitig  liearing  power. 

lA)  When  the  tul>erculou.s  origin  of  tlie  ear  di9ea.se  has  l»een  scientifi- 
cally demonstrate*!  the  ease  should  be  reganled  a.s  infectious  and  precuu* 
lions  taken  acconlingly. 

HoU'rt  ]jcvy  ha-s  had  exceptional  opportunities  to  study  miiJdlc-ear 
disejL-^-s  in  tul>erculous  j)atients  as  seen  in  Colorado.  He  summarises 
as  follows: 

Any  of  the  us\ial  affections  may  affect  the  tul)erculous  as  well  as  the 
non-tuberculous. 

The  usual  modifications  of  an  neute  otitis  in  a  tul>erculou.s  subject 
is  mauifeitted  in  the  course  the  disea.se  |>ursue.s. 

It  is  doubtful  whether  (he  IJacillus  tul)erculo.sis  is  pre.'wnt  iis  a  dis- 
tinctly etiological  factor  or  as  an  accident. 

Clinical  tulvrenlous  otitis  ocf'urs  with  motlcrate  frequency  in  Colorado, 
being  secondarj'  to  lesions  of  the  re?*pirator\'  organs. 

TuI»erculous  otitis  may  develop  when  the  general  svniptoms  of  tuber- 
culosis have  been  arrested  an<1  the  patient's  condition  is  unusually  gotxl, 

Tuberele  bacilli  may  find  dieir  way  into  the  middle  ear  through  the 
Kustachian  tidx*.  througli  the  lymph  chaiwieLs,  or  the  bltHKl  (-urrenLs. 

I'nusual  <'an*  must  be  excreised  in  the  application  of  the  uasul  douche 
in  tubcreuloas  |iatienL<L. 
The  discharge  may  he  arrested,  btit  not  permanently,  as  a  rule. 
It  must  Ix-  exceedingly  rare  for  miliar>'  tulnrcu]o«is  to  develop  from  an 
olitu  iLS  the  focus  of  infection. 
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Treatment. — General  and  climatic  treatment  must  be  coiiscientioiisty 
carritril  uiil. 

Goldstein  reports  four  cases  which  he  considers  were  primary  tuber- 
eu!ous  infectious.  All  of  tlic-sc  causes,  he  says,  uerr  si'Cii  mon-  lliuii  ihree 
years  previous  to  his  report;  three  an'  still  living,  and  careful  pliysical 
exaininsilion  fails  lo  show  any  tubert^ulous  infection.  There  were  no 
evidences  in  the  histories  of  these  cases  or  in  their  clinical  development] 
cither  of  an  acquired  or  hereditary  tulxrcidosis.  Of  the  4  cases,  3^ 
involved  the  mastoid  cells  extensively  and  showed  an  muisxially  active 
and  nipid  invasion.  All  of  ihe  cases  developed  from  a  preexisting  otitis 
media  suppurativa  clironica,  and  ap|ieared  to  him  as  direct  infection 
by  the  Bacillus  tuberculosis.  In  tlie  3  cases  where  tJie  mastoid  operation 
was  perfornied  the  wounds  heah^d  by  firm  granulations,  and  all  evidence 
of  tuberculous  trouble  ceased  with  the  removal  of  the  local  process. 
Tiiw  is  in  direct  contrast  to  tlic  healing  of  wounds  in  piiticnts  in  whom 
the  systemic  tul»erculous  invasion  is  present.  The  data  which  hits 
l»een  funu'slied  in  the  cases  herein  reported  ]>oint  to  a  definitely  local- 
ized specilic  infection  of  tlie  cavum  tyuipani  and  mastoid  Cflls,  with  the 
characteristic  development  of  a  tuberculous  process  as  it  occurs  \i\  bone 
tissue,  and  with  the  definite  demonstration  of  the  Bacillus  tuberculosis 
in  one  case. 

Prognosis. — Genendly  sjK'aking  the  prognosis  is  unfavorable.  There 
an',  however,  numerous  exceptions  to  the  nde. 

TJntaTorable. — (a)  It  is  especially  unfavorable  in  thase  cases  running 
an  acute  course. 

(b)  Rapid  destruction  of  bony  tissue  of  the  labyrintli  and  mastoid 
proceijs  is  another  unfavonible  si^i. 

(c)  Mixed  infection  adds  to  the  destructive  nature  of  the  process. 

{d)  WeU-adviinccd  pulmoiuir}-  tul^erculosis  renders  the  prognosis 
unfavorable. 

(e)  Marked  general  debility  from  any  cause  is  an  unfavorable 
sign. 

Moro  Tavoiabto. — (a)  In  children  the  disease  is  often  local  or  secondary 
to  diseased  (rrvical  glands.  The  removal  of  the  cervical  glands  and  of 
the  diseased  centre  in  the  mastoid  process  is  usually  followed  by  complete 
recover}'. 

{b)  In  adidts  otherwise  healthy  the  prognosis  under  simple  treatment 
is  good. 

Treatment. — The  treatment  should  be  selected  with  reference  lo  ihc 
ty|n*  of  manifestation  the  age  and  general  health  of  tlie  patient. 

(a)  Primary  tuberculosis  of  the  mastoid  process  jields  good  results 
under  the  mastoid  operation,  especially  in  children.  It  children  it  may 
l»e  necessary  to  remove  the  cervical  glands,  as  a  failure  to  do  so  subjects 
the  [mtieiit  to  the  liability  of  a  return  of  the  process. 

{h)  When  the  pulmonary  tuhtrculoslji  in  not  advanced  the  mastoid 
operation  is  indicuted,  and  may  be  followed  by  very  .satisfactory'  results. 
These  cases  also  tlo  well  In  a  suitably  selecte<l  climate  or  in  lent  <'oIonics, 
with    adequate    nourishment    and    local    treatment.      The    tuberculin 
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treatment  is  of  value  if  Kwh'a  uew  tuberculin  is  given  under  opsonic 
control. 

(c)  \\1ien  tlie  ptUnionary  tubcrculotth  ra  wdl  advanc&f^  operative 
tivutinont  is  useless.  Rven  in  more  fuvomble  cast's  the  openitioii  may  be 
only  followed  by  a  temporurj'  improvement.  If  the  patient  is  greatly 
debilitated  from  any  cause,  operative  treatment  is  contra-indicated. 
In  sueli  cases  tlie  nttTotic  process  usually  continues,  the  bony  walls 
rvniaining  denude<l  mid  covered  with  pus. 

(d)  When  there  is  musto'id  siC'clHng  or  redness  on  early  operation  for 
the  relief  of  the  abseess  is  indicated,  regardless  of  the  general  chamctt-r 
of  the  disease. 

ie)  Climatic  or  opru'air  ireatment  and  reeonstntctive  remc<lies  .should 
l»e  used  in  those  ciiscs  in  whioli  rhere  is  little  or  no  lung  involvfment, 
outdoor  air  and  sunshine  lieing  especially  recommended. 

().  J.  Stein  recommends  the  use  of  formaldcliydc,  a  few  miniois  of 
which  are  drop[x.'d  on  a  gauiie  dressing  placed  in  the  meatus  and  auricle. 
This  should  be  coveix'd  with  a  thin  layer  of  cotton  and  sealed  with  collo- 
dion to  prevent  external  evaporiition.  The  fumes  of  the  formalde- 
hyde penetrate  to  the  diseased  area  and  exert  a  favorable  influence 
upon  it.     (See  Treatment  of  l^arj'ngeal  I'uberculosis). 


STFHaiS   or  THE  NOSE,  PHARYNX.   FAUCES  AND  TONSILS. 

TItc  fauces  and  phaniix  ai-e  st-eond  only  to  tlie  skin  as  sites  for  the 

manifestation  of  constitutional  svphilis,  particularly  in  the  .secondary 

Itage.    This  may  Ije  accounted  for  in  part  by  the  presence  of  a  large 

'"number  of  l\*mplioid  glands,  the  excessive  friction,  and  the  complex 

rinhiyological  union  of  tissues  in  this  region. 

Congcnitalsj-philis  is  more  common  in  the  pharATix  than  it  is  in  the  nose. 
The  cases  shown  in  Figs.  202  and  203  involved  the  pharynx  and  nose, 
.lohn  Mackenzie  says  50  per  cent,  of  the  congenital  cases  occur  in  the 
first  year  of  life,  while  33i  per  cent,  were  within  the  first  six  months. 

Primarj'  lesion  of  the  pharjnx  ami  ton.sils  is  second  in  fre«|ucncy  to 
the  geiiitaha,  owing  to  the  numerous  syphilitic  nurses,  sexual  pcr\'crt.s.  and 
the  use  of  unstcrilized  surgicral  inslrumeuLs  in  ofBee  pnu'ti<-e.  in  one  of 
my  case-s  the  primary  lesion  (X-curred  on  the  left  tonsil,  which  was  incised 
for  quinsy  by  a  practitioner  who  was  affected  by  syphilis. 

When  1  first  saw  him  there  was  an  ugly  superficial  ulcer  with  nidurated 
sdges  on  the  upper  portion  of  the  tonsil.  Within  a  few  days  the  typical 
''secondary  rash  appeared,  thus  confirming  the  diagnosis. 

Kcinales  are  more  ofti-n  affected  Ihan  males,  and  one  or  l>oth  tonsils 

nv  be  the  seat  of  the  priinar)-  lesiim. 

rhe  primary  lesion  is  usually  of  short  duration,  though  when  on  the 
tnnsiU  the  inflammation  may  be  so  great  as  to  extend  the  period  of 
ulcemtion  to  the  .-iecond  stage.     This  has  been  tnie  in  some  of  my  cases. 

The  secondary  lesion  consists  of  the  usual  erythema  of  the  face  and 
ImkIv  nnil  mucous  niembmncs.    They  may  appear  from  six  to  eight 
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weeks  after  the  initial  te^^ion  or  even  as  late  as  several  months.  The 
erythema  tons  pntehes  in  the  throfit  Iiavc  Wn  descrilxxl  as  iileerations, 
though  Ix'nnox  ilrowne  claims  tliey  are  not  true  ulcers,  but  simple 
ahrasinns  uf  the  .surface  fjHthehum. 

The  tertiary  lesions  apj)ear  from  three  to  twenty-five  years  after  (he 
priinar}-  nmnifestation,  and  may  Ix'  uh-enitive,  ^anfjrcnous,  and  gunima- 
tims  nil'!  v*T\'  (lestnictivc  to  hotli  soft  and  hony  tissues. 

Symptoms. — 'l^he  svnoptoms  of  the  priinaiy  stage  are  ukrration  with 
indurateti  edges,  attended  by  pain  in  the  ear  if  the  arcli  of  the  fauces  is 
affected.  If  the  inflammation  extends  to  the  phar^Tigeal  orifitv  of  the 
Knstachian  tube  there  is  some  deafness  and  tuiiiiius.  The  huiphaliu 
glands  of  the  neck  are  usually  enlarged. 
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Tin.  2(f2. — Syphiliiic  nfeinwiii  ol  Oie  fnurra  amJ  iiliarynx.      (Aulln>r'»  cii»e.) 
Fill.  21)3. — Aiillii>r0  cntur  tit  ny|>liililic  iix-iih  ari'l  iilccraliori  o(  the  inarKiusof  the  right  wiac  nl 
the  noH*  anil  uf  the  uypcr  lip  ia  a  diilil  («ur  j  cam  uf  ujtr.      luheriti^l  r>yi>liilip. 

In  the  secondary  stage  there  may  be  cough  or  a  tickling  .sen.sation  in 
the  throat.  In  some  citses  pain  or  a  dull  aching  ia  couiplain<*<l  of. 
Dysphagia  and  a  pseudomeinhranous  angina,  accompanied  by  a  slight 
ck'vation  of  teiuiK-rature,  may  be  present.  Krythematous  patches  on 
the  skin  and  in  the  throat  may  lie  pn^sent,  those  in  the  throat  often  being 
mistaken  for  siii>erficial  ulcerations.  I'pon  close  examination  they  are 
fonnil  to  be  mere  abnisicais  or  elevations  of  the  .superficial  epithelium. 

In  the  tertiarj- stage  the  otlorls  characteristic,  an<l  Is  known  as  syphilitic 
ozena.  There  is  some  pain,  but  it  is  not  its  severe  as  the  ieslou  seems 
to  warrant.     The  (wIn  is  increased  upon  deglutition. 


SYPHfTJS  OF  THE  t.ARy.WX 


STPHILIS  OF  THE  LARTKX. 
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The  priman',  seoontiarv,  nnd  tertian-  iiiiinifestations  of  syphilis  may 
ap{>ear  in  (be  lan'nx,  though  tlie  priinnry  lesion  is  extrenieiy  rare. 
Sy]>hilis  of  the  lamix  is  e.stiinatfd  as  comprising  all  the  way  from  1 
to  1")  |)er  (vnt.  of  all  cases  nf  syphilis.  Its  (K-curroncc  in  thp  phamix 
is  driven  as  alxmt  10  (M^r  tx-nl..  utui  in  the  nose  as  nearly  3  piT  «Mit.  of  all 
ciLse.s.  Alintil  onc-lifth  of  all  (he  cases  of  syjthilis  apjK'ar,  therefore,  to 
affect  some  portion  of  the  upjxT  lespiraton*  tract. 

Il  cMX'tirs  most  frequently  between  the  twentieth  and  fiftieth  years  of 
life.  In  the  con^nital  form  it  appears  eitlier  in  the  first  few  months  of 
life  <»r  at  ahont  tiie  age  of  pulxrly.  When  it  occurs  soun  after  hirlli 
the  lesions  are  usually  sectMidan*'.  If  the  w^cond  stage  Ls  completed  in 
utero  the  disease  rnay  only  become  manifest  in  the  third  stage  after  the 
lapse  of  several  years,  usually  from  two  to  fifteen  years. 

Secondary  erA'thema  of  the  lar\"nx  usually  (x-curs  as  an  accompani- 
UM'nt  of  the  same  process  in  the  pharynx,  i'ractically  (he  only  pha.se 
of  the  congenital  type  of  the  disease  that  concerns  us  is  the  tertiary  t\*pe. 
The  .seeomlan.'  stage,  if  present,  usually  excites  but  little  attention. 
Wlu'ther  hereditary  or  ae<|uired  it  is  in  the  tertiary  stage  that  rt-lief 
usually  is  sought.  Males  arc  more  often  atfectc<J  tluui  fctnales.  It  may 
occur  at  any  age.  though  il  Is  more  common  Ijelween  the  Iwentietli  and 
fiftieth  years  of  life. 

Gross  Pathologfy. — The  lesion  is  usually  bilateral  and  appears  upon 
the  true  and  falst-  cords  as  a  cataiTlial  inflammatifin  with  hypcrcmic 
sp4»|s  and  abraded  epithelial  areas.  Condylomata  may  fK-ciir  on  the 
epiglottis  or  upon  the  laryngeal  mucous  membrane,  and  cause  consider- 
ai>le  stenosis. 

Symptoms. — l^hough  the  ulceration  takes  ])1hcx'  ver\'  rapidly  (he  pain 
is  u-.iially  slight.  It  first  apjx'ars  in  the  form  of  a  clear-rut.  deep  ulcer. 
Indnnition  U  not  alwaj-s  present,  though  then*  may  In*  .slight  thiekeuitig 
at  ihf  edges  of  the  ulcer.  Kdema  is  not  a  marked  feature.  At  the 
bottom  of  the  ulcer  the  cartilage  may  be  necrosed  and  the  seat  of  suppura- 
tion; timt  is,  perichondritis  and  chondritis  of  the  lar^Tigeal  cartilages 
may  he  present.  The  ntuef>us  membrane  is  hypH-ivnue  anil  darkly 
corigt\ste<l.  The  conilitidu  improves  under  the  iodides,  though  it  may 
l»c  tetnporary.  Hemorrhages  sometimes  occur,  and  in  rare  instances 
endangi-rlife. 

Tlic  vfK'al  changes  are  unihitcnd  pnndysis  (though  it  may  be  bilateral), 
with  a  raucous  hoarseness  or  aphonia,  ("nugli  is  in  .some  subjects 
un  early  symptom.  I>vsphagitt  may  ormay  not  l>e  piv-sent.  If  the  syphi- 
litie  lesinn  is  localed  on  the  posterior  asjiect  of  the  lan,'nx,  dv'sphagia  is 
usually  a  marked  symptom. 

Prognosis.  SyphilLs  nf  the  larjux  usually  yields  In  treatu>cnl,  though 
it  limy  leave  the  vocal  appanittis  somewhat  iin[>aired  as  to  its  anatomical 
and  physiological  int<'grity.  Life  is  not  usually  in  any  great  danger. 
except  in  those  ciuses  in  which  the  hemorrhage  is  unusually  .severe,  or  in 
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tbos*'  cuscs  in  which  the  stenosis  causes  sufTocation.  When  on  account 
of  the  sutToration  it  becomes  necessjirj"  tn  perform  tracheotomy  tlje  patient 
should  l>e  warned  that  in  all  probabilitj'  he  will  have  to  wear  a  tracheal 
tulx"  the  hjilanoe  of  his  life. 

Treatment.  -The  general  treatment  should  be  as  for  syphilis  elsewhere 
in  the  hotly.  Local  treatment  to  relieve  the  cough  or  pain  may  l»ecoiuc 
necvasary.  In  ease  [wrichondritis  and  necrosb  of  tlie  larj'ngfal  carti- 
lages is  present  it  is  best  to  first  push  tlie  iodides  vigorously  to  diminish 
(he  at'iJle  pathologieal  pnxTiss,  niid  then,  if  ne(s^.ssary,  lo  remove  tlie 
fragroenU  of  diseased  cartihige.  Thb  may  Im*  done  by  direct  lur)*n- 
goscopy,  or  by  lan,T\gofisaure  (see  Laryngoscopy  and  Lar\Tigofi.s.supe), 
preferably  by  the  former,  as  it  may  become  necessary  to  repeat  the 
o[)cratioii  a  uiiiiiljcr  of  times. 

In  ca.se  of  extreme  stenosis,  tracheotomy  should  be  performed  and  a 
tracheal  cammla  introduced. 


SYPHILIS  OF  THE  EXTERNAL  EAB. 


Primary  chancre  of  the  external  car  is  so  rnre  that  less  than  half  a 
dozen  cases  have  been  reported  in  (he  literature. 

The  secondary  manifestations  may  be  papular,  pustular,  macular, 
ulceroiLS,  or  coiulyloniatous.  The  entire  iiuricle  may  be  dcsfroycd  by 
extcasive  ulcerations,  or  it  inay  be  greatly  deformed.  The  car  manifes- 
tations arc  usually  secondary  to  a  simiSar  affection  of  the  adjaetnit  skin. 

CoTuiylonui  of  the  meatus  is  rare,  oeciirring  in  the  pro|>ortion  of 
iihdut  1  to  every  240  cases  of  ^'neral  syphilis  (Depr^s  and  Buck). 

Tlie  course  of  condyloma  in  the  external  meatus  is  as  follows ; 

(a)  In  the  beginning  there  is  a  red  efflorescence  of  the  skin,  other 
symptoms  being  absent. 

(h)  At  a  little  Inter  [Hriod  diffune  swelling  of  the  walls  of  tlie  meatus 
occurs. 

(c)  llie  skin  begins  to  be  sliglitly  broken  and  .secretion  is  thrown  upon 
the  surface. 

{d)  Finally,  warty  growths,  of  a  grayish-red  color,  form  in  the  car- 
tilaginoas  porlion  of  the  auditory  meatus,  and,  more  rarely,  in  the 
osseous  portion.    They  may  be  so  large  as  to  entirely  block  the  meatus. 

(e)  Pain  usually  develops  with  the  appearance  of  the  condyloma, 
especially  if  the  .skin  is  ulcenitwl.  The  pain  is  intensihetl  by  move- 
meul.s  of  the  lower  jaw,  as  the  glenoid  fossa  is  In  very  clusc  relation  lc» 
the  a utero- inferior  wall  ot  the  meatus.  Deafness  and  tinni(u.s  develop 
in  pro[x>rtion  to  the  degree  of  the  meatal  obstruction.  Fever  l* 
exceptional. 

(/)  Resolution  may  take  place  cither  with  extensive  destruction  of 
the  tissue  or  with  little  or  no  changes  whatsoever.  In  some  cases  exu- 
berant ulceration  continues  for  many  months.  Under  general  treat- 
ment resolution  takes  place  quickly,  and  little  or  no  scar  tissue  forms. 
Stricture  of  the  meatus  is  rare. 
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Diagnosis. — The  diagnosts  simiild  hv  Im-sed  upon  the  liistorv  of 
siM-t-ific  disea-sc  elsewhere  m  the  body,  (he  chamelerislic  glaiiduhir 
swelling,  and  the  appearance  of  the  lesion  of  the  ear. 

Prognosis.  The  prognosis  of  condyloma  and  the  other  seconilarv' 
foniw  of  syphilitic  manifestation  is  favorable  under  the  internal  admin- 
islmlion  of  mereury  and  iodides. 

Gummatous  formations  of  the  external  ear  are  usually  jiiniultfinooiis 
in  their  appearance  with  the  same  proees.s  in  tlie  middle  ear.  They 
may  appear  later  as  (!eep  ulcers  with  elevated  margins. 

Treatment.- -The  local  treatnu'nt  of  t!ie  primarj*  elmnere  should 
consist  in  cleansing  the  parts  with  black  wash  and  then  applying  the 
following  ointment: 

H— rnment.  Iiydrmiurri, 

lanolin  .  U     Siv— M, 

SJR.-  To  bv  ftpidictl  witb  ration  pods  lield  in  place  with  h  Itjtlit  luimlw«> 

Mercun'  should  \k  given  internally  at  tlic  .same  time  or  it  may  Im' 
rubl>ed  into  the  .skin  in  the  form  of  blue  ointment. 

Condylomata  and  other  secondary'  syphilitic  manifestations  shuidd 
be  treated  by  the  internal  administration  of  mercury  and  the  local  appli- 
cation of  a  powder  composed  of  equal  parts  of  calomel  and  the  oxide 
of  zinc,  which  should  be  applied  once  or  twice  daily. 

To  reduce  the  exuberant  granulations,  use  a  strong  solution  of  tLe 
nitrate  of  .silver, 

Gununa  shoulrl  be  trcate^l  by  the  internal  admimstration  of  mercury 
aiul  tlie  iodide  of  [xitash  or  iodonucleoid  to  the  point  of  toleration. 


LEPROST. 

Synonyms.—Klephantiaais  graK'ormn;  leontiasLs;  satviiasis;  French, 
la  jH'ta*;  (iiTinaii,  der  Anssatz;  Norwegian,  spedalskhed. 

I<ef)rosy  i.s  a  chmnic  infectious  di.seasc  caused  by  the  bacillus  leprie, 
and  U  characterized  by  tlic  presence  of  tuberculous  ikmIuIcs  in  the  skin  and 
Uiucous  membranes  (tubcrculou.s  leprosy),  or  by  changes  in  the  nerves 
(anesthetic  leprosy).  At  first  these  forms  may  be  separate,  but  ulti- 
mnti'ly  they  exL'st  in  combination.  In  the  characteristic  tuberculous  form 
there  are  disturbances  of  sensation. 

It  w  customar)*  to  tlivide  leprosy  into  two  general  forms,  the  tulK*nidons 
and  the  anesthetic,  lepra  tulwrosa  or  luberculou.s  leprasy,  and  lepra 
aneslhetiea  .sen  nen'osa.     It  U  also  sonictinies  yulMiivided  into: 

(a)  Tuberculous  ncKlular. 

(b)  Non-tulxTculous. 

(c)  Mixed  tul)erculons. 

Etiology.-  Oeography.— In  Europe  it  Is  most  common  in  Norway,  the 
Sweilish.  Kinnisb.  and  Russian  Coasts,  the  I'^t  sea;  then  in  Asia,  India, 
China,  .Africa,  Kygpt,  .\bys,sinia,  Morix-^-n;  an<l  in  Ainerira  (('alifiirnia 
and  Mcxicoj.    It  is  also  found  in  Australia  and  the  Sandwich  Islands. 
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The  Bacillus  leprie  was  (iiscoveretl  by  Hftiist-n,  of  Bergen,  in  1871, 
anil  is  universally  irmgnlztHl  us  the  cause  of  tlie  disease. 
Modes  of  Infection. — There  are  three  passible  nMxleH  of  infection,  ^■iz.: 

(a)  Itmcidation. — It  has  not  been  proved  that  leprosy  is  eontnicted  by 
accidental  inoculation,  though  it  is  highly  probable. 

(b)  Hercditif. — For  years  it  was  thought  to  1^  transmitted,  though  it  is 
probably  not. 

(c)  By  Contagion. — The  disease  is  contagious.  The  bacilli  are  given 
off  from  the  na.sal  seeretioas,  open  sores,  and  the  excretions  of  the  body. 
Osier  says  it  is  probable  that  the  bacilli  may  enter  (he  body  in  niaiiy 
ways  through  the  luuroiis  ineinbraues  and  through  the  skin.  Sticker 
l^lieves  that  the  initial  le.sion  is  in  the  ulcer  upon  the  cartilaginous  part 
of  the  nasal  septum.  If  this  is  true  the  disease  as.sumes  greater  impor- 
tiince  to  the  rhmologLst  and  suggests  the  advisability  of  maintaining 
thorough  cSeanluicss  of  the  nose  on  the  part  of  those  associated  witJi 
leprtms  patients. 

Pathology. — Tlie  Bacillus  lepne  has  many  points  of  resemblance  to 
the  tubercle  biuilhis,  but  ran  lie  readily  dilTerrntiated  from  it.  It  is 
cultivated  with  exlrt^me  difhculty,  unci,  in  fact,  there  is  some  doid)t  as  to 
whether  it  is  capable  of  growth  on  artiti(?ial  media  (Osier).  I^pni 
tul>erosa,  or  tuberculous  leprasy,  attacks  chiefly  the  integument  and  the 
nuicons  membrane  of  the  nose,  palate,  roof  of  the  month,  lamix,  and 
pharynx.  On  the  skin  the  first  changes  show  themselves  in  the  form  of 
iiifiUration;  the  skin  in  one  or  more  places  over  areas  of  .several  <;-enti- 
meters  Ix'come.s  elevated  and  a.ssinnes  a  bn)wnish-Pi'd  or  dull  wiX  color. 
In  tlie  region  of  the  infiltration  the  sensibility  di-s^ippcars,  partly  or 
completely,  and  on  hain'  part.s  the  hair  of  the  atfcctcn  area  falls  out. 
On  mucous  membranes  the  lesions  show  themselves  either  a.s  small 
patches  or  tul>ercles,  or  as  round  flat  infill  rations,  which  iKT-ome  ulcerated 
and  heal  with  cicatricial  contraction.  The  resuRs  an-  often  (hju- 
spicuoiis  disturbances  of  tlie  affected  part,  disap|>eamntv3  of  the  carti- 
laginous nasal  septun^,  the  soft  palate^  and  the  epiglottis.  Stenasis  of 
the  larynx  is  one  of  the  most  common  (K-currenivs.  Chanicteristie 
tubercles  also  often  develop  on  the  conjimctiva  bulbi,  es[)ecially  at  the 
corneal  bortlers.  The  disea.sc  has  a  remarkably  regular  and  progressive 
course,  inn,smu<'h  as  new  lesions  arc  always  presenting  iheniselves. 
The  outbreaks  arise  with  the  initial  cniptions.  Under  febrile  action  tlie 
cri'thcinatous  rcddenhig  of  the  alFccted  parts  develops,  and  is  soon 
followed  by  the  formation  of  tubercles  and  nodules.  At  (he  site  of  the 
older  lesions,  usually  at  the  time  of  the  fresh  outbreaks,  changes  take 
place,  miliary-  abscesses  or  blebs  arising,  either  of  which  may  end  in 
ulcemtion.  It  Is  deserving  of  mention,  that  at  the  lime  of  these  fresh 
outbreaks  tlie  k'pra  Imcilhis  may  l»e  demonstrated  in  the  blood,  in  which, 
at  other  times,  it  is  wanting. 

Lepra  Auesthetica  seu  Nervos*.— Anesthetic  leprosy  is  characterized  by 
sensibility  and  trophic  disturbances  of  the  skin  and  muscles.  The  new 
tissue  formation,  which  pr*Mbices  the  nodular  growths  of  the  tul>er- 
culous   form,  remain   in  the  backgrouiul  or  are  entirely  wanting.   Tlie 
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disease  Ijt'giiis  a,s  a  leprous  |M>lyiieuritis.  Am'sthcti<'  lc]>r«xsj',  in  typical 
cases,  luis  no  resemhianoc  to  (iibercuhms  Itrprosy.  It  usiially  begins 
with  pains  in  the  limbs,  and  areas  of  Iiyperesthei^ia,  or  of  numbness. 
Ven'eariy  bull*  may  form,  macular  appear  on  the  tnmk  and  extremities, 
and ,  after  resisting  for  a  variable  lime,  disappear,  leavin/f  area^i  of  aiiestlK*- 
sia,  though  ane-sthesia  may  come  on  inth'|ien(Jent  of  tlie  maeulne.  Super- 
ficial nerve  tnmks  nmy  Ix*  targe  and  nudidur.  The  Imllie,  change  to 
destructive  ulcers.  The  fingers  and  lacs  an;  Uable  to  ctm  true  tun"  and 
necrosis.  It  runs  a  very  chronic  course  and  may  not  be  severe  in  its 
results  (Osier). 

Mixed  tuberculatcd  lepra  is  the  least  common  form,  constituting 
about  one-sixth  of  all  cases;  about  one-half  are  apparently  hereditary 
and  often  each  |>an.^i!t  has  Iiad  a  different  forai.  It  Ijegiiis  sometimes 
witli  tul>ei'culated  and  sometimes  with  non-tuberciduus  sytnptoias,  but 
most  frequently  the  latter  take  the  lead  for  a  few  months,  and  then 
ffwr  and  (he  usual  phenomena  of  tul«rculation  oecur.  Destruction 
of  the  cartilage  of  the  no.se  sometimes  ensues;  the  soft  palate  also 
may  Ite  destroyer!  by  ulcerations.  The  balance  of  the  sjnnptoms  are  a 
compound  i»f  the  other  varietie-*. 

Prognosis. — 'I'he  disease  is  very  chronic,  progressive,  and  probably 
incurable.  The  tufiercnlous  fonn  is  ilesfructive.  The  nervous  fonii 
may  not  greally  iini>stir  the  putient's  usefulne.ss,  as  in  the  case  of  the 
elei^yman  who  continued  his  career  for  tliirty  years  after  coutnietuig 
the  disease. 

There  are  no  specific  remedies  for  the  disease.  General  tonics  com- 
binc<i  with  local  treatment  to  meet  tlic  indications  is  all  that  can  be 
done- 
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Synonyms. — Kfjuinia  malia<«mus;  malleus;  malleus  huniiilus;  farcy; 
morve;  farcin;  n>tz. 

**A  contagious  disease  of  horses  and  asses,  but  communicable  to  man, 
and  (hie  to  the  bacillus  of  glamlers,  or  Bacillus  mallei.  It  apjM'nns  in 
two  fornts,  OS  glandei-s  proper,  when  affecting  the  mueous  membrane, 
and  as  farcy  when  limited  to  the  skin  and  hmphatic  glands."  (Gould's 
Dirlinntirtf.j 

Etiology. — <_)riginatiiig  in  horses  and  asses,  it  is  conuuunicable  to 
man,  and  from  man  to  man.  It  is  naturally  more  often  found  in  men 
engugi*d  in  oe<'Upations  thrtjwing  them  in  contact  with  beasts  of  burden. 
While  the  bacillus  may  gain  entrance  through  the  follicles  of  the  skin,  it 
more  often  does  so  through  an  abmded  or  a  woimde*!  surface.  Cases 
arr  Pe[)orted  where  surgeons  were  infceti'd  while  operating  upon  patients 
affected  with  the  disease. 

Pathology.— There  are  numerous  closely  associated  nodules  of  low 
grade  embryonal  or  granulation  tissue,  which  readily  breaks  down  and 
suppuniles.     The    uti-erM    thus    formed    have    midermined   edges,    the 
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n'liniHiit^  of  diL'  ]>rct'Piiing  iibsi-ess  wall.  'Jlie  ]>nx"e.ss  »pn.'it4ls  hy 
t-ontinuutioii,  thcnigh  luter  the  |>roces.s  tniiv  Ix*  ciirrieil  tn  distant  |«irt^. 
It  usually  appears  first  in  (he  skin,  and  then  extoncLs  to  the  niueoiis 
membrane  of  the  nose,  though  it  may  have  its  origin  in  the  mucasa. 
l^aunigarten  says  it  is  a  ilLseasc  standing  midway  between  ahsecss  and 
tnlHTculosis. 

The  nasal  lesions  are  usually  in  tlie  form  of  numerous  closely  grouped 
gmimlation  nodules  in  the  submueous  tissue.  There  is  a  profuse  prolif- 
enition  of  leukocytes  atal  ciHnieetive-tissue  ct'lls,  with  which  an'  ad- 
mixed minierous  bacilli  of  glanders.  The  proliferation  continues  until 
the  pressure  dimuiLshes  the  nutrition  of  the  moss,  especially  at  its  centre. 
Liquefaction  necrosis  ensues,  an<l  the  nn<tnlcs  (x-come  abscessc^s.  The 
outer  wall  soon  breaks  down  and  ilu'  contents  are  discharged  into  the 
nasal  cavities.  The  abscesses  arc  thus  converted  into  open  ulcers  with 
uudeterm'ned  edpes.  Cross-sections  of  the  mjisses  before  breaking  down 
show  them  to  be  composed  almost  entirely  of  leukocytes,  connective- 
tissue  cells,  and  some  Eiorons  tissue.  Many  Hai-ilU  mallei  are  enil>etldet! 
in  the  masses  of  prollferate<I  cells.  In  the  acute  fonn  there  are  numerous 
multinuclear  leukocytes  in  the  a<ljoining  tissue.  In  the  chn)nic  fonn 
the  bone  and  deejier  structures  may  l>e  destroyed.  Gangrene  of  the 
softer  tissues  may  occur. 

Symptoms. — In  the  acute  fonn  the  p«'riotl  of  iiicul>a(ion  is  from  three 
to  four  days.  The  acute  symptoms  often  simulate  rheumatism  or 
typhoid  fever  in  iLs  initial  stage.  A  little  later  the  mxlules  appear  either 
upon  the  skin  or  the  nasal  mucosa,  according  to  the  point  of  infection. 
They  ntpi<lly  increase  in  size,  as  descrilx'd  imdcr  pathology,  until  fin 
nasal  glanders")  the  puruli'tit  contcnLs  empty  hito  the  nose.  The  upper 
air  passages  arc  not  often  involvc<l  primarily  in  man.  'I'he  progress  of 
the  disease  is  rapid,  and  usually  leads  to  a  fatal  issue  in  a  few  days,  or  in 
two  or  three  weeks. 

The  chronic  form  is  fatal  in  about  50  per  cent,  of  the  cases  after  two 
months  or  two  years.  The  chronic  form  Wai-s  a  clo.se  resemhlamv  lo 
s\'philis  iHul  lulK*rcuh>sis.  Tlie  lyinpli  glands  of  the  neck  are  often 
much  eularg('<I  hi  the  acute  form.  Chronic  ghunlers  often  presents  the 
symptoms  of  a  persistent  coryza.  Tlic  diagnosis  is  difticult.  It  may 
l^  necessary  to  inoculate  a  male  guinea-pig  with  the  nasal  .secrr-tions  to 
clear  the  <hngnosis.  Attheendof  twodays,  in  a  positive  cose,  the  testicles 
of  the  pig  are  swollen  and  the  skin  of  the  serotmn  re<ldene<J.  "^I'he 
testicles  continue  to  increase  in  size  anrl  finally  suppurate.  After  two 
or  three  weeks  death  oecura,  anc]  the  postmortem  shows  glanders  uimI- 
iiles  in  the  visceni.  The  use  of  "malleiu"  is  highly  neconnnended  for 
diagnostic  purposes.  It  Ls  used  in  the  same  maimer  as  the  tulKTculin 
test  in  tuberculosis,  hi  all  susjieeted  ca.s*'s  remove  a  piece  of  the  tissue 
and  examine  sections  with  the  micnwropc;  make  agar  cultures  and  inject 
into  the  peritoneid  cavity  of  a  guinea-pig,  and  witch  the  rcaetion.s.  Also 
use  injccliou-s  of  mallcln,  and  wateh  the  results.  Above  nil,  study  the 
clinical  phenomena,  anil  frotu  all  the  evidence  obtainable  arrive  at  a 
diagnosis. 
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Prognosis. — The  prognosis  in  the  nctite  form  is  grave,  nearly  aU  cases 
dying  in  il  few  days.  In  (lie  elinmic  form  the  mortality  is  about  50  per 
«nt..  Heath  ofcurring  in  from  two  montlu  to  one  or  toore  years. 

Treatment. — In  acnte  cases  there  is  Uttic  hope.  If  seen  early  the 
tUsiie  nmnnd  the  point  of  original  infection  should  I^k;  either  extensively 
cauterized  or  removed  en  umnHf.  Tlie  wnuntJ  llnis  crpate<1  should  lie 
frequently  bathed  in  a  solution  of  the  chloride  of  zinc  (one  to  eight). 
All  animals  and  Iiorses  su,s|)eotL'd  of  Ijcing  infected  should  be  killed  and 
iheir  Uxlies  burned.  In  chronic  cases,  tonics  and  the  iodide  of  potash 
hIrmjUI  Ix*  given,  though  no  specific  remedies  are  known. 

(tliinders  of  the  phamix  is  usually  an  extension  of  the  .same  process 
frrim  the  nose,  though  it  may  l»c  primarj*  in  the  pharinx.  'J'hc  nodules 
fomi  here,  as  in  tlie  nfwe,  and  are  attended  by  alKuit  the  same  general 
symptoms.  The  ccmcal  and  sublingual  glands  are  early  involved,  ant! 
brvak  domi  and  suppurate,  discharging  externally. 

'I'he  rhronic  form  is  not  attended  by  the  same  distinct  phenomena, 
and  is  often  mistaken  for  granular  pharsTigitis.  'ITie  nodules  are  mis- 
taken for  the  lymphoid  masses  observed  in  chronic  follicular  phan-Tigitis, 
though,  if  watched  long  enough,  they  wiJI  l)e  .seen  U)  gradually  grow 
larger  and  larger,  until  serious  me<'hauieal  ohstniction  (x-curs.  Such  a 
pntccss  in  the  phar\^lx  should  arouse  a  suspicion  of  glanders,  and  lca«l 
to  the  mallein  test,  or  guinea-pig  experiment  as  given  under  Symptoms. 

(tliuidcrs  of  the  lar\'nx  is  rare,  and  when  present  is  associated  with 
iIk-  same  process  higher  up  in  the  respiratory  tract. 


AOTINOMTCOSIS  OF  THE  NOSE. 

S]nion3nns. — Lumpy  jaw;  holdfast  or  wooden  tongue. 

Definition. — Actinomycosis  is  a  parasitic,  infectious,  anci  incurable 
dise»?*e,  first  observed  in  cattle  an*!  later  in  man.  It  is  clmnictcrizcd  by 
the  manifestations  of  chronic  infianiumtion,  with  or  without  suppuration. 
It  often  results  in  the  fonnation  of  graiiulatiuti  tumors,  e>i|)eeially  about 
the  jaw  and  neck.  The  di3ea.5e  is  due  to  the  presence  of  the  ray  fungus 
or  actinomyces. 

Etiology. — The  exoiting  cause  is  tlie  ray  fungus  or  actinomyces. 
The  prcili.sposing  causes  are  an  abnulcd  mucous  surface,  or  a  diseased 
membrane.  The  infectious  material  may  be  carried  by  water  or  food. 
luid  by  straws,  chafT,  grain,  needles,  etc.  The  ftmgus  probably  grows 
upon  wheat  and  oats,  hcnee,  farmers  should  be  cautioned  against 
eliPWMig  wlieat  and  oat  straws,  as  they  seem  to  lie  a  [imlific  sounv  of 
infection.  Shoemakers  oc.-casionally  contract  the  disease  from  the  habit 
of  holding  a  needle  or  awl  in  the  mouth.  Kissing  may  Iw  the  means  of 
transmUsion  from  one  |)erson  to  another.  It  occurs  ehtefly  in  young 
adults. 

Pathology.  'I'he  actinomyces  were  formerly  thought  to  l)e  mold  fungi. 
hut  Bf>^lr<H*ui,  in  ISS.5,  proved  by  eultivation  that  they  are  a  variety  of 
eljidothrix.   belonging   to   the   schizomycetes.    The   disea.sed   mass   is 


30S 


TUE  SOSE  .4.VD  ACCESSORY  SINUSES 


made  up  of  granulation  tiyaue,  which,  exct*|»t  for  tlic  ray  fungus,  would  be 
luistaken  for  a  round-cell  sarcoma.  Epithelioid  clement^  and  gianti 
cells  are  also  sometimes  present.  In  the  granular  mass,  or  in  the  pus.] 
the  fungus  itself  apfX'jirs  under  the  form  of  small,  vellow,  bnnvn,  or 
even  green  masses,  alxnil  the  siz;e  of  a  pinhead,  which,  upon  mirnr- 
scopie  examination,  hpp  fciund  to  lie  ct>mpi)sr(i  of  a  central  interwoven 
mass  of  threttcis,  from  which  ntdiiitc  chih-shaped  cmie<l  rays.  In  man 
the  elubljcd  bodies  aw  t"R'f|iuntly  ahsi^nt  (Scnn.)  The  histological 
lesions  are  alike  in  the  acthiomycotic  notlule,  and  in  the  tuberculous 
follicle,  only  the  germ  Uxly  differs.  Water,  or  a  weak  solution  of 
sothuiii  chloride,  causes  llie  rays  to  swell  enormously  and  Ift^e  their 
shape;  ether  and  chlordform  have  no  action  upon  them.  The  gross 
pathological  anatomy  of  the  disease  is  everywhere  ass<x-iate<l  with 
chronic  indurations,  with  softening  and  li({uefaction,  and  with  resulting 
sinuses  and  cysts.  I'he  head,  neck,  and  es|X'eially  the  Jaw,  and  the 
(rnical  fascia  are  the  sites  of  the  disease.  In  the  ^■ervical  fascia,  the 
disease  gives  the  neck  a  brawny  hardness.  The  lymphatic  glands  are 
not,  as  a  rule,  extensively  affected.     In  the  ox  the  tongue  is  often  atfecled,  _ 

Tiie  lesion  may  lie  self-limited,  as  in  tuljcn-ulosis,  by  cicatricial  en-fl 
velopment. 

The  kernel-like  nodules  a.n*.  usually  nuiltii)U'.  They  may  coalesce, 
arui  the  resulting  masses  may  "heid  nut."  When  bone  tissue  Js  affected, 
theni  is  central  (leslruetiou,  while  (M-ripherally  there  is  hyperplHsia. 


ACTINOMYCOSIS  OF  THE  PHARYNX  AND  TONSILS. 


Pathology. — Implantation  of  the  ray  fungus  leads  to  the  develop-' 
nMMU<tf  gTiuuilation  tumors,  ^iiniilar  to  localized  tulicn-uluusuiflummation. 
N'oilules  of  small  roun*!  cells,  eonlainiug  giant  and  epithelioid  cells, 
are  sometimes  foimd.  l)itfcrcntial  stains  help  to  show  them.  Follow- 
ing this  there  is  con.siderable  reaction  and  ]>rolifcration  of  the  tissue 
elements,  somewhat  resembling  sarcoma.  The  proHfemtion  is  followed 
by  a  chronic  and  intractable  suppumtion  ami  sinus  formation.  It  is 
(piestioned  as  to  whether  ray  fungus  Ls  pyogenic,  or  whether  the  pus 
l)rescnt  is  due  to  mixed  infection.  Infection  may  l>c  transferred  by  both 
the  lymj>haties  and  blotKivessels.  prolwvbly  more  fre^juently  by  the  latter. 

Symptoms.— The  sytnpUtms  vnrx  airnrdiiig  u»  the  part  affected.    The 
affection  is  chronic,  but  occasionally  runs  a  rapid  course.     The  graruda- 
tion  tissue  is  abundant  an*!  the  mass  rcsemlilrs  n  tumor.     Previous  to  J 
suppuration  it  is  quite  finn.and  if  progressing  ra]>iilly  it  is  surrounde<l  by  ■ 
diffuse  edema.     l*ain  and  tenderness  are  rarely  present.     Wlien  suppura- 
tion occurs  the  mass  increases  raj>i*lly  in  size. 

The  frequency  of  occurrem-e  in  different  parts  of  the  V>ody  in  500  cases, 
as  collected  by  Poucet  and  Berard,  is  as  follows:  Head  and  lungs,  55  per 
cent.;  thorax  and  lungs, 2(1  jxTcent.;  abdomen,  20  |)er  cent;  other  parts, 5 
per  (^nt.  In  France  the  face  ami  neck  were  affecte^i  in  85  per  t*nl.  dt 
the  66  cases  reported. 
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Tlie  symptoms  may  l>e  groiii)r<!  in  two  cla-sses:  {a)  Those  rrferable  to 
local  tumcractioii  and  punilpnt  dbcharge,  and  (6)  those  rcicmblc  to  the 
general  intojdcation  of  the  .tyslcm  by  the  suppiirative  product?,  or  their 
metastatic  sprcarl.  ami  which  do  not  differ  from  those  of  clironic 
suppuration.  The  local  synijjtniii^i  arc  of  3h>w  development,  and  are 
largely  tltocie  of  gradual  iiiccbiuiical  iiilerference  of  tlie  phfirriigcal 
function.  At  tlic  site,  or  sites,  of  iiiucuhition  a  small  rounded  and 
reddlsli  elevation  appears,  attendeil  by  the  iisiml  subjective  amnoyanc^es 
nf  an  iittending  phanTigitis.  The  adjacent  tissues  become  swollen  ami 
luincficfi,  and  the  evidences  of  an  acute  inHanimation  soon  cliange  to  thf 
more  [)ermanent  engorgement  and  solidity  of  a  chronic  condition.  ITic 
swelling  is  irregidar,  but  well  outlined,  firm  to  proln"  palpation, 
and  not  oversensitive,  and  slowly  increas<\s  in  size.  Suppuration  and 
the  formation  of  angry-looking  sinuses  follow,  from  which  issues 
a  purulent  discharge,  in  which  are  the  small  yellowish  pellets,  or 
maases,  composed  largely  of  the  tyjacitl  my  fungus.  Ilie  discharge  ia 
|*ersistent,  and  the  sinuse.s  exteinl  deeply  and  produce  extensive  tissue 
destniction.  The  spread  of  the  process  does  not,  as  a  rule,  occur,  and 
it  sImjws  a  tenrlcncy,  if  it  occurs  elsewhere,  to  do  so  as  an  isolated  swelling 
rather  than  as  a  comiected  overgrowth  from  the  original  pharyngeal  focus. 
Pain  is  a  variable  quantity,  and  de|HMids  lui'gely  upon  the  seat  and 
extent  of  the  |K'culiar  swelling.  Usually  then'  is  more  or  less  continuous, 
heavy  aching  felt  locally,  and  this  may,  at  limes,  Ije  eased  or  iidensified 
into  acute  distress.  Fetor  of  the  breath  and  gastric  disturbances  from 
tlur  punilent  discharge  arc  often  present.  The  appearance  of  the 
disease  elsewhere  by  metastasis  is  to  lie  expected,  especially  in  the  lungs 
or  the  alimcntari-  tract,  though  no  portion  nf  the  body  is  five  from 
(Kissiblc  invasion.  The  systemic  symptoms  may  be  severe  or  slight, 
according  to  Ijie  degree  of  involvement  and  the  exit  of  the  suppurative 
products,  and  do  not  differ  in  their  character  from  thos<?  itsmtlly  oKserved 
in  any  <ither  suppurative  c4Hidition.     IVadi  cMi-urs  from  slow  exhaustion, 

Lor  through  some  intercurrent  affe<'tion  or  eomplication  (Kyle). 
Diagnosis. ^Actinomycosis  should  l>e  differentiated  from; 
{a)  Sarcoma, 
(fc)  Ttdx'rculous  infection, 
(c)  Carcinoma  (of  the  tongue). 
{d)  Syphilis. 
.        if)  Epulis  (in  jaw). 
I        (/)  I^pus. 

It  LH,  fN*rha|>s,  im|»oHsible  to  make  a  positive  clinii-al  diagnosis  of 
actinomycosis.  \  micros<ijpic  examination  showing  the  niy  fungu.*;, 
or  a  guinea-pig  inoculation,  may  l>c  necessary  to  establish  it.  The 
presence  of  the  yellowish  particles  in  the  pus  dischai^  is  quite 
elmnii'teristic,  though  not  conclusive.  Ac(inomye<wis  is  probably  not  as 
rare  as  is  generally  supposed,  as  It  is  oceasionally  mistakenly  diagnos- 
ticateiJ  as  sarcoma,  carcinoma,  osteomyelitis,  syphilis,  etc. 

(o)  Sarcoma  w  histologically  quite  similar  to  actinomycosis.  A 
rnn'ftll  niicniscopie  cxanuTuitton  will,  however,  in  actinomyeasis  show 
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the  pivaeiKt  of  the  ray  fungus  and  some  giant  cells.  Sarcoma  does  not 
break  down  and  suppurate  so  early.  Both  occur  quite  frcqueutly  in 
tlie  young. 

(6)  Tiiberculoujt  disease  is  attendcdby  an  enlargement  of  the  regional 
lymphatics.  In  actinornycosis  the  regional  glands  are  not  enlargetl. 
An  examination  of  the  sputum  or  a  guinea-pig  inoculation  wll  show  the 
tubercle  bacilU  if  present. 

(c)  Carcinoma  of  the  tongue  is  usually  found  nearer  the  base, 
whereas  actiuoniycosis  affects  the  tip.  Tlien,  too,  in  carcinoma  there 
aiv  lancinating  pains,  ulceration,  and  cachexia. 

(d)  Syphilid,  in  the  gummatous  stage,  'is  more  amenable  to  the  iodides. 
The  general  history  of  the  ciLse  i.s  also  an  aid  in  tlic  dilTcrenlial  tliagiiosis. 
Aeiitf:  progressive  ardnomycosis  may  very  strikingly  resemble  acute 
phlegmonous  inflammation  and  ostcomyc litis. 

Treatment. --The  iodides  are  excellent  in  recent  cases.  In  old  cases 
in  which  there  is  a  mixed  infection,  it  is  less  efficient.  The  renieily 
sIkhjIJ  be  pushed  to  pronoumeil  i(«llsn].  The  injection  of  a"iperc-eul. 
solution  of  the  p(;rmaugauate  of  |K>ta.sh  into  the  cysts,  when  present,  has 
pro%'ed  of  advantage.  Cauterization  of  the  skin  and  soft  |>arLs  with  the 
solid  stick  of  silver  nitnite  is  a  valuable  nifl  in  thast>  cjises  in  which  there 
Is  a  Hstula  and  suppuration.  Gautier  reports  excellent  results  from  the 
injection  of  a  10  per  rent,  sohition  of  the  iotlidc  of  potash  into  the  mass. 
Needles  conneett*d  with  both  the  positive  and  negative  poles  may  be  in- 
-serted  into  the  tumor,  and  50  milliamperes  of  current  are  passed  through  it. 
Kver^'  minute  a  few  drops  of  the  ioiiide  of  potash  sohition  sliould  he  injected 
until  u  total  of  211  minims  is  usctl.  The  ele<'tric  eurn-nl  deeomjioses  the 
iodide  solution  into  luiseent  iodine  and  potash.  The  chemicals  thus 
lilx'ruted  in  the  actuiomycotic  tissue  exert  a  favorable  influence  upon 
the  further  progress  of  the  disease.  A  general  anesthestic  should  be 
administered  for  the  injections.  licpeat  the  injection  and  electric  current 
in  eight  days. 

The  surgical  treatment  of  actinomycosis  consists  in  anything  from 
sim]}le  incision  to  the  complete  removal  of  the  entire  mass.  The  tllsea-se  is 
best  suited  to  surgical  treatment  before  the  stage  of  suppuration  and 
exten.sion  to  the  regiouul  glands.  \\'hen  it  ha.s  progressed  thus  far  it  is 
no  longer  simple  actinomycosis,  as  it  is  now  complicated  by  a  mixed 
or  streptococcal  and  staphylococcal  infection.  A  simple  incision  Is  some- 
times effectual,  as  is,  indeed,  spontaneous  nipttire.  iShould  excision  l)e 
resorted  to,  it  should  be  compk'ie,  and  followed  by  the  thermotiiuten.*,  to 
pivvent  llie  spivail  of  infection  to  the  (rx]K»sed  lymph  spaces.  After 
suppuration  is  established,  treat  as  for  tuberculosis,  i.e.,  curette  and 
pack  with  iodofonn  gauze. 

The  disciise  seeias  to  Im*  .self-Hmiied  by  the  formation  of  a  capsule  of 
cfmnective  ti.s.sue,  anil  by  s|X)ntiineoiis  nipliire. 

Iodide  of  potash  or  ioclonuclcoid  are  probably  the  most  reliable  internal 
remcilies. 
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A0TINOMT0OSI3   OF   THE  MIDDLE    EAR. 


Actinomyco3Li  of  the  iuii-!dle  t^ur  Is  verv  rarv,  and  the  ouly  literature 
on  Ihe  subject  is  the  cUuical  report  of  a  case  by  Zuuful,  of  Prague,  and  a 
more  extended  report  of  the  same  case,  witli  the  jxistmortoin  findings, 
by  J.  C.  Beck,  of  Chicago,  and  a  second  case  of  Mojorrhi,  of  Italy. 
The  clinical  aspect  of  Iieck'8  ca.se  was  a.s  follows:  CarlJ.,  fifty-four  ycani 
o!d,  a  fanner,  aIwa}Ts  healthy,  with  a  negative  histon,-  of  aural,  nasal,  and 
plmryngeal  disease,  imtil  six  nionths  previous  to  the  examination.  At 
tlmt  time  tlierc  waa  a  swelling  back  of  tlie  left  ear  and  left  aide  of  the  neck. 
The  swelling,  at  first  hard,»oon  .softened,  ami  was  never  painful.  I^atcr 
a  third  swelling  appeared  on  the  left  side  of  the  neck,  which  opened 
and  discharged  pus  through  a  fistula.  At  tiii»  time  the  hearing  l>ecame 
tiefcctivc.  'l*he  functional  tests  of  hearing  showed  u  negative  Uinn^, 
land  Weber  laterali/ing  to  the  left  side,  thus  showing  middle-car  disease. 
Then*  was  no  secretion  from  the  external  auditory  meatus,  but  the  post- 
.superior  wall,  at  the  fundus,  sagged  as  in  ma.^toiditis.  A  swelling  the 
»\7K*  of  the  palm  of  the  Irnnd  was  situated  over  the  mastoid  and  the  region 
|>ostcrior  and  inferior  to  it.  It  did  not  fluctuate.  A  smaller  swelling, 
more  miteriorly,  had  a  fistulous  ojjcning  in  the  region  uf  the  tip  of  the 
mastoid  pnx^xs.  Compression  exjiclled  a  greenish  pus.  containing 
siiuill  granules.  The  subsequent  microscopic  findings  showed  the  ray 
fungus  of  actiiiomyeosi.s  in  abundance.  A  railirnl  mastoid  o|)enition 
WHS  jierfonnerl,  but  the  healing  process  was  unsatisfactory.  Kive  weeks 
Inter  tlie  |uitient  died  rn>in  an  intnicranial  lieniuiThage,  iluc  tu  iIk-  nlccra- 
lion  of  a  large  bloodvcAst^l  in  the  region  of  the  actinomycotic  process.  'i1ie 
(Hjstmortem  wa.s  held  by  Cliiari,  who  found  the  muscles  of  the  neck  on 
the  left  side  and  the  upper  cervical  verte})ra  iiililtrated  with  pus  contain- 
ing yellowish  [Mirtictcs.  There  wjus  no  suppuralivi*  pr(H-es.s  In  the  eavum 
tynifHini.  .\  fistulous  tract  was  traced  with  a  rine  prolv  from  the  caviim 
tymiumi  toward  the  exposed  incisure  mastoidei.  The  left  sigmoid 
sinus  wiw  filled  with  a  sulwtance  of  a  light  yellow  color,  and  was  adherent. 
The  cervical  glands  on  tlie  left  side  were  enlarged,  and  cros5-:iections 
»howc*I  whitish  discolora lions.  Sections  of  the  tonsils  and  the  contents 
of  the  lacume  were  negative  as  to  actinomycosis.  The  ulcerated  artery 
Cfttising  the  fatjd  Itemorrlmge  was  examined  microscopically  by  Iteck, 
who  found  the  ray  fungi  in  its  walU.  This  Is  the  first  reported  ease 
in  which  the  ray  fungus  has  l)cen  found  in  the  wall  of  u  bhxxlvesM-l. 

'Hie  only  other  ea.se  of  actinomycosis  of  the  middle  ear  nn  record 
is  n*(M»rIed  by  Maji>cchi,  of  Italy.  In  his  ease,  the  jjrimarv'  infection 
was  of  the  lung,  the  infection  of  the  ear  probably  oecurring  during  a  fit 
of  <'oughing. 


PART   II. 
THE  PHARYNX  AND  FAUCES. 


CHAPTER    XVII. 


DISEASES  OF  THE  EPIPHAR\*NX  AND  BASE  OF  THE  TOXGlfE. 


ACUTE  LACUNAR  INFLAMMATION  OF  THE  PHARYNGEAL  TONSIL. 


According  to  Frlix  Pelte-sohii,  tlw*  ''pliamijji^al  tonsil  i'oii.si.sLs  i>f  six 
fairly  symmt'tricul  folils  .s<'[mnitod  by  tirep  furrows  niniiin^  in  a  sagittal 
dirpolion,  which  may  U*  strpanitnl  frotii  each  otlicr  likr  llie  Iravps  of  a 
lMX>k.  Posteriorly  ami  sonn-tiiiii-s  anteriorly  tht'rc  is  a  nirvifl  fcjU 
tiinnffting  all  of  tliein.  In  the  niitliJIe  therf  is  a  ileep  fis^surt' — tho 
nt-essus  niedius — to  which,  in  soiim*  Instancv.s,  a  hlimi  raiiiil  Jcatls.  aini 
which  WAS  formerly  erroiieow.sly  de.scrilxMl  as  an  indi-ix-micnt  stnictiiir, 
thi"  lnn>a  pluiryn^'a,  known  its  Thornwiildt's  diseiLse." 

Bickel,  in  lietining  n  tonsil,  say^  it  is  characterizit'd  (a)  by  its  well- 
defined  shape,  (6)  by  a  difTuseil  iniiltnition  of  lymph  <t*lls  and  follieles, 
(r)  liy  crj'pts  or  lanince,  that  is,  miirous  pockets  lined  with  epithrlinm, 
around  which  the  lymphatic  tissue  is  Hmui^c<t. 

If  we  take  hb  ilcfinition  literally  only  llie  pharynp»-al  and  faneial 
toiLsiLs  arv  real  tonsils,  as  the  lyoiphuid  tissue  in  tlie  other  parts  of  the 
so-ealled  "tonsillar  ring"  do  not  have  er\'pts  or  lacunea. 

Symptoms. — Angina  lacunaris  of  the  phiirnigeal  tonsil,  like  that  of 
the  fuuciul  tonsils.  Is  an  infectious  discjLse.  It  is  rarely  recognizeil  as 
siieh  by  ph^'sicians  on  a<;eount  of  its  hi<l<icn  hx-ation  Itack  of  the  post- 
Dares  and  tlie  soft  palate.  It  may  Im'  seen,  however,  with  a  |>f>slniLsal 
mirror.  'V\k  crj-pts  or  lacuna*  will  be  seen  filled  with  a  yellowish-while 
exudate,  eonipas<'tl  of  epithelium.  inHammatorv  <'xuihite.  and  pus  cocci. 
An  inexperienced  physician  might  easily  arrive  at  the  erroneous  con- 
etiLHion  that  the  s[M)Ls  were  "ulcers;"  indeed,  the  same  error  has  often 
hrrn  made  concerning  the  faucial  lonsiU.  During  the  acute  stagt*  the 
phan.i)geal  tonsils  are  n-d  and  swollen. 

That  the  dis<'as4'  is  infectious  is  shown  by  the  clinical  ihtia — 
namely,  the  initial  chill,  the  rise  of  tcm|>en»turc,  the  prostmlion. swelling 
of  the  spleen  and  cervical  glands,  and  the  prolonged  convalcscenpc, 
Microfioopie  examination  re^'eals  a  great  variety  of  infectious  germs. 
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The  secretion  is  often  so  fluid  as  to  ooze  out  of  the  crypts  and  coalesce 
with  tliat  of  an  adjoining  cr\'pt. 

Acute  lacunar  iiiflamnrntion  of  the  pimryngeal  tonsil  does  nol  occur  as 
often  as  acute  hicuimr  iiitljininifitiou  of  the  fnucial  tonsils.  This  is 
probably  due,  in  jmrt,  to  the  filtering  function  of  the  vilirissae  and  moist 
mucous  membrane  of  the  nose. 

It  occurs  most  often  during  the  first  twenty  years  of  life,  because  the 
lymphoid  (adenoid)  tissue  is  more  developed  and  more  sensitive  during 
this  period  of  life.  It  Ims  a  strong  tendency  to  recurrence.  Tlie  nose 
becomes  obstructed  and  there  Is  pain  upon  swallowing,  but  it  is  not 
definitely  located  as  in  diseased  faucial  tonsils.  The  voice  becomes  nasal, 
or  void  of  re-sonance,  a-s  in  hy|K^rtrophy  of  adenoids.  The  glands  at  the 
angle  of  the  jaw  an<l  in  the  deep  (s^r\'icul  region  arc  swollen  and  ptinful 
upon  pressure. 

'I'hc  fever  is  cyclicnl,  being  less  in  mornings  and  greater  at  night.  It 
continues  for  several  days  and  leaves  the  patient  quite  exhausted.  The 
phan-Tigeal  tonsils  continue  swollen  for  some  time,  perhaps  permanently 
after  tlie  fever  subsides,  and  causes  more  or  less  nasal  obstruction. 

To  one  not  accustomed  to  examining  the  epipharynx  the  following 
suggestion  by  Pelt^wthn  is  of  great  vahie  in  making  a  diagnosis:  "If 
the  tongue  is  dniwn  s<j  far  forwanl  that  one  can  look  Ixdiind  the  |«iiatine 
arch,  then  one  can  see  the  salpingopharAiigeal  fold,  the  so-called  'lateral 
column,'  deeply  red<lened  and  studded  with  yellow  follicles."  This 
condition  is  characteristic  of  angina  lacnnaris  of  the  pharjiigiml  tonsil. 
The  tongue  should  l>e  held  with  a  tongue  depressor  and  pulletl  forwanl 
as  in  the  examination  of  the  lar\'nx.  .\s  the  space  Ix^tween  the  soft 
jMilate  an*!  the  posterior  phim"ngeal  wall  is  still  cjuite  wide  in  young 
people,  the  poslrhinos<'opie  pxamiimtion  is  easily  made. 

Patients  fn'i|in'ritly  coniplHin  of  a  feeling  of  fulness  and  pressure  in 
the  ears,  but  do  not  often  have  active  inflammation  of  the  mid<lle  ear. 
The  nasal  secretions  are  acrid,  and  often  cause  nasolabial  excoriatioiLs. 

Diagnosis. — {a)  Initial  infective  fever,  chill,  and  cyclical  fever. 

\,h)  Obstructed  nasal  passages  and  non-resonant  voice. 

[c]  Most  important  of  all,  tlie  n-d  and  swollen  follicles  of  the  "lateral 
column"  (follicles  just  back  of  the  posterior  faucial  pillars),  from  which 
a  yellowish  secretion  ts  exuding. 

These  signs,  together  with  the  pastrhinascopie  examination,  will  lead 
to  a  correct  diagnosis. 

Treatment. — Kxperience  teaches  that  during  the  course  of  the  ncule 
or  febrile  stage  Iiwal  applicHti4ms  irritate  and  should  not  Ix*  attempted; 
even  gargles  should  not  be  useil.  The  patient  should  Ix*  put  in  bed  and 
kept  there  until  the  dLsa|ii)eamiKv  of  the  fever,  or  even  a  few  dav*s  longer, 
as  the  prostnition  is  proimunced.  He  may  be  given  pieces  of  ice  to  hold 
in  the  mouth,  as  it  seeuLs  to  afford  some  relief.  Otdy  a  betlridden  diet 
.should  l>p  allowed. 

After  complete  recover)'  the  adcnoi<l  mas.scs,  lie  they  large  or  small, 
shouUl  be  thoroughly  reniovtMl  with  a  curette,  f)therwise  recum-nce 
will  likely  take  platr.     In  uchdts  tlu^se  recurrences   are  characterized 
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bv  Uie  fomiation  of  crust.s  in  ttit*  fpiplmniu.     These  crusts,  Iherefore, 
indicate  the  neeil  of  an  adenoid  oixrufinii. 


ADENOIDS. 

Sjmoayms. — Adenoid  vegetations;  plmn-ngpal  adenoids;  pharyngeal 
tonsils;  epipharyngeal  tonsils. 

Definition. — Adenoids  are  l»yi)ertrtipliieti  lymph  glands  whieh  nor- 
mally exist  in  the  epipharyngeal  space.  Tticy  arc  chiefly  located  on  the 
auperinr  and  posterior  walls  of  the  epipharynx,  though  they  may  extend 
into  the  fnsstc  of  lloscniniiller  antl  to  the  month  of  the  Knstaehian  tubes 
(tuba  auditiva  Eiistjichilj.  Trantniann  tlivides  the  adenoid  pads  into 
two  groups,  nn  anterior  and  a  posterior  one. 

The  edges  of  the  walls  of  the  recessus  medius  sonietiuies  become 
t  agglutinated  during  acute  inflamnmtory  processes,  and  tliiis  convert  the 
^)Ove  into  a  siiins,  which  Itecuines  infected  and  continually  discharges 
its  secretions  into  the  pharynx  (TlM>rnwaldt's  Disease). 

Etiology. —The  chief  cause  of  adenoids  is  th^^  irritation  and  inflamma- 
tion occurring  in  the  cpipharj-nx  ilunng  attacks  of  one  r>f  the  exiuithein- 
Atnus  fevers.  It  is  a  wcU-knovMi  pathological  law  that  the  Kmphatlc 
structures  of  children  Ijcc-fune  enlarged  or  l]y]KTtrophicd  in  response  to 
liacterial  stimulation,  whereas  the  same  stimulation  in  adults  does  not 
aiuse  lymphoid  hypertrophy  to  a  corresponding  degree. 

As  the  exantliematoiLs  fevers  occur  chiefly  n  early  childhood  while 
the  special  susceptibility  exists,  it  is  but  natural  to  fimj  adenoids  most 
fre(|uenlly  during  tins  [>eri(Mi  of  life. 

Acconling  to  tlie  statistics  on  this  subject  by  Mc Bride  and  Turner, 
adenoids  an?  most  frequentiy  found  between  the  nixtfi  and  the  fifteenth 
tfram  of  fife,  though  they  may  occur  at  any  jxrio*!.  Li  childn-n  who 
wew  otherwise  normal  it  hits  lx»cn  variously  estimated  that  they  were 
present  in  from  1  to  9  [wr  cent,  of  all  cases  examined.  In  deaf-mutes 
ihey  ate  present  in  from  .SO  to  7.*?  per  cent,  of  all  crises  examined. 

While  it  cannot  lie  said  that  adenoids  are  hereditary,  they  are,  uever- 
thele-Hs,  in  many  in-stiinci's  a  fnmilij  characlrri.stic,  |>erlmps  on  account 
of  a  similar  environment  and  similar  anatomical  conformations  pre- 
disposing to  infection  of  the  epiphnrkngeal  tissues. 

Climate  probably  plays  but  a  small  part  in  the  causation  of  glenoids, 
though  it  should  be  said  that  a  cold,  damp,  changeable  climate  subjects 
the  nnn>(ria,  as  well  as  the  general  sysleni,  to  rejx-atcd  sluH^ks  which  lower 
the  vital  energy  of  the  Inxly  and  render  it  an  easy  prey  to  microbic 
irritations  within  the  epiphar>'nx. 

Pathology.— The  dlstribnlion  of  adeimid  tissue  in  the  epiphnr\iix 
U  chiefly  on  tlie  npf>er  and  posterior  walls,  thoiigh  it  may  extend  to  the 
foma'of  llosenmuller  and  to  the  orifiee.sof  the  Knstaehian  tnlx's.  They 
•re  c<Mn|)Ose<l  of  lymphoid  tissue  enme-shed  in  a  definite  though  com- 
paratively delicate  rcrticulum  of  fibrous  conneetive  tissue-  'i'lie  essential 
pnlliolog}-  of  adenoids  consists  in  the  hypertrophy  of  tlie  lymphoid  tissue 
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of  till-  e|ii[)lmr^v'nx,  which  is  iiunniilly  prrs*'nt  there.  '^Pliere  nrr  other 
}>utlK>lagicul  clianges  which  are  ht'-sl  dcscrilKMl  by  McIJride  and  Tiimer 
in  their  classical  pajwr  on  " Nosophaiyii^al  Adenoids;  A  Clinical  and 
Pathok)gieal  Study/'  from  wliich  1  quote  as  follows: 

"We  may  aHsunie  the  phann^nl  tonsil  to  !>e  a  |)eripherally  placed 
lymphatic  glaml.  fnrni  which  ctTererit.  ihicLs  pjLSs  to  the  nearest  glands  m 
tlie  cervical  chain.  Like  .siinihir  gland.q  eLsewhere,  the  pharyngeal 
Hilenold  tLssiic  consists  of  a  fibrous  connective-tissue  framework. 
supporting  masses  of  lymphoid  ct^ls,  but  owing  lo  its  p<*ripl5eral  position 
it  (iitFers  from  the  more  deeply  placed  lyinpfintic  glands  in  ha%'ing  an 
epithelial  covering  upon  its  free  surface.  The  supporting  framework 
consists  of  fibrous  septa  passing  through  the  sulwtanee  of  (he  gland, 
from  whi<:li  a  very  delicate  coruiective-tissne  network  ramifies  in  all 
directions  toward  the  surface.  It  carries  in  it  the  bloixlvcsstrls  and  the 
lymphatics,  while  hen-  and  there,  lying  in  clusters  in  the  septa,  may  lie 
si*en  many  mucous  glani:ls  whose  ducts  open  on  the  surface.  In  the  ineslies 
i>r  tlie  delicate  network  lie  masses  of  leukocytes  or  l\'mphoi4l  cells,  con- 
stituting the  lymphoid  ti.ssue  which  fornx'^  the  main  hulk  of  this  ton.sil. 
(yroiips  of  these  cells  are  specially  differentiated  in  the  form  of  more  or 
less  rounded  or  oval-shii|ted  areas,  having  i-cntres  of  a  pale  appear- 
ance, wliilc  their  margins  are  more  darkly  cok)red.  These  areas  (ire 
the  follicles  or  gi'rin  tvntres  of  Go(Mlsir.  Covering  the  free  surface  of 
this  tonsil,  and  dipjiing  illowu  into  its  it'cesscs  and  crypts,  is  a  layer  of 
ciliated  epithelium,  continuous  with  that  lining  the  respiratory  pjirt  of 
the  interior  of  the  nose  and  the  adjncent  mucous  membrane  of  the  epi- 
jiharynx.  The  epithelium  consists  of  more  than  one  layer  of  cells,  the 
superficial  ciliated  cells  l>eing  columnnr  in  type,  while  the  iieej»er  (vlls 
forming  two  or  three  layers  are  smaller,  and  rest  upon  a  well-defined 
bastMTient  niernbnme. 

The  Epithelium. — *'The  normal  epithelial  covering  undergoes  a  certain 
ainount  nf  varijiti4>n,  iis  might  Itc  cxjM'Clcd  when  u  gr<nvth  nf  this  kiml, 
itself  subject  to  variations  in  size,  fills  to  a  varying  extent  a  cavity 
like  the  epipharynx,  more  or  less  completely  surrounded  by  firmly 
resisting  bony  walls,  and  whose  sisie  is  intermittently  changing  through 
the  movements  of  the  soft  palate  which  constitutes  its  floor.  The 
epithelium  is  not  found  to  Im'  always  of  a  imifonn  thickness.  While 
preserving  its  ciliated  colunmar  type  its  thickness  is  seen  to  var}'  in 
parts,  so  that  the  lining  of  some  of  the  crypts  presents  an  irregular 
outline.  In  a  certain  numl)er,  however,  of  the  preparations  examined 
there  Is  a  marked  change  in  the  character  of  the  epithelium,  liecoming 
of  the  stratified  squamous  variety  and  of  a  very  considerable  thi<;kness. 
This  clianp*  and  thickness  is  not  general,  but  is  confined  to  certain  areas 
on  the  surface  of  the  hypcrtroi)hy.  It  is  not  normal  to  thLs  part  (tf  the 
up[H'r  j-espiraton,'  tract.  Ix'ciui;:^'  the  whole  of  the  mucons  membrane  of 
the  phar>nix  as  low  as  the  level  of  the  lower  border  of  the  soft  palate  is 
covere<l  with  ciliated  epithelium,  and  it  is  from  within  the  area  so  covered 
that  the  epithelium  thus  altered  ami  thickened  shows  that  tliese  changes 
occur  among  tlie  youngest  of  the  patients  cxaminiNl.    With  two  exwplintis 
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Bt  the  age  of  twelve,  all  were  under  ten  years  of  age,  and  in  two  cases 
where  the  thickeninpwas  most  marked  the  patients  wereonlyfour  years  old. 
()u  the  uther  iianil,  in  the  .sectiun.s  of  the  growtks  removed  from  patients 
(tf  tiftct'ii  yrars  iiml  u|>ward,  with  one  exception  no  thickening;  <jf  the 
epitliclium  wii,s  ohserved,  so  that  we  are  naturally  led  to  tlie  eonclusion 
that  this  change  in  the  epitlwHal  covering  is  not  one  necessarily  de|)endent 
njion  the  prolonged  existence  of  the  hj-ijertrophy.  .  Occnrring,  as  the 
examination  shows  that  it  doea,  in  the  younger  patient:?,  it  is  more 
reasonable  to  conclude  that  it  is  due  to  pressure  of  the  growth  upon  the 
walU  in  the  smaller  epiphar\iix  of  the  young  child.  Its  presence  on  the 
surface  and  in  patches  only  and  less  frequently  in  the  crj'pts  are  further 
|Hiinl.s  in  favor  of  such  a  view  lx*ing  held.  lTiif(irtuiiatcly,  we  are  unahle 
to  say  whrtluT.  iii  tliose  cases  in  wliich  the  <-pitheliuni  has  changed  to 
the  |mvemeut  tyix*,  the  adenoid  iiui.ss(>s  were  large  and  m()re  or  less 
completely  filled  the  epiphar^nx.  Such  a  change  in  the  type  of  the 
epithelium  its  noted  here  ha.s  been  observed  before,  ils  the  result  of 
prpiisure,  and  is  a  point  uf  some  histological  interest.  The  pressure  to 
which  these  growihis  is  subject  is  intermittent,  and  is  cHUscd  chiefly  by 
tbe  ele\*ation  of  tlie  soft  ]>alatc  in  the  act  of  deglutition,  pressing  the 
soft,  pliant  mass  upward  against  the  walls  of  the  space,  and  releasing  It 
again  when  the  act  is  completed. 

The  Fibrous  and  Lymphoid  TlsBues. — '*A  considerable  variation  was 
found  to  exist  in  the  relative  proportion  of  lym])hoid  and  fibrous  tL-isue  in 
the  growths  examined;  and  we  have  endeavore<l,  by  a  comparison  of  the 
ap|>earances  o1>sen-eil  in  patients  of  different  ages,  to  seek  some  expht- 
nalioii  of  the  gradtnd  fl).sap[M.'arani.*e  or  shrinking  wliich  takes  plaiv  in  the 
hvpcrlrophied  adenoid  tissue  in  course  of  time.  An  overgrowth  of  the 
fil)mus  tissue  lakes  place.  Hiis  a]»[M'ars  to  commence  around  the  bloo<l- 
vessels  by  a  process  of  j>erlvas<rular  .sclerosis;  at  any  nite,  it  is  in  the 
neighborhiMKl  of  the.sc  vessels  (hat  ihc  fibrous  thicki'iiing  is  most  evident. 
If  an  area  lie  exjimincd  in  which  this  change  is  taking  pla<x\  some  of  the 
UiKMlvc.s.sels  present  a  normal  ap|>earance,  others  again  show  distinct 
thickening  of  their  walls  in  concentric  rings,  with  diminution  in  the  size 
of  the  lumen.  One  s|x*ciiucn  shows,  in  a  remarkable  manner,  many  of 
the  bloodvessels  completely  oblitemted.  partly  owing  to  the  great  thick- 
ening of  the  walls  and  partly  due  iji  all  probability  to  the  contraction 
of  the  fibrous  tissue  outside.  Uomid  the  ves.sela  tliere  is  fibrous  tissue 
formation,  vaning  l>oth  in  amount  and  in  density,  acconling  to  tiie 
.stage  of  development  tliat  ha.s  l)ecn  reai-hed;  in  this  way  the  lymphoid 
tuistie  liecomes  gnidually  invade*!  and  areius  of  cells  are  isi>late<l  by  the 
pro«x'ss.  Then'  can  Ite  UfMlciubt  that  it  is  by  fibrous-tissue  formation 
that  the  gradual  shrinking  of  the  adenoid  mass  occurs.  In  order  to 
iLscerlHtn  what  relation  such  a  prm-^ss  might  l)ear  to  the  age  of  the 
(mtient,  a  comi>arative  study  of  llie  various  growths  was  made  with  this 
eml  in  view. 

"From  such  an  analysis  it  would  appear  that  a  development  of  fibrous 
ti.'i.HUe  tiikes  place  in  the  sidislance  o)'  the  a<l4*noid  byjicrtrophy,  coitnnene- 
ing  roumi  llic  bloodvessels  invading  the  lymphoid  tissue,  and  replacing 
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it.  This  process,  however,  is  indepeudeut  of  the  age  of  the  patient, 
and  is  not  one  that  necessarily  commences  at  or  after  j)iilK^rtY,  hut  may 
wciir  at  all  ages,  and  l>e  even  more  marked  in  the  very  young  cliild  llian 
in  the  a(luU.  Here  again  our  experience  coincides  with  thai  of  M, 
Brindcl.  The  pnictical  dt-duction  to  be  drawn  from  these  fact**  is, 
that  we  cannot  say  hi  any  given  ease  that  a  growth  may  be  satbifactorily 
Ifft  lo  disap[M'ar  /w  sc.  It  may  or  it  may  not  do  so  at  .soiue  early  peritKl, 
but  bccaust^"  a  patient  is  flpproaclmig  puberty  or  adult  life  it  does  not 
follow  (hat  the  adenoid  hypertrophy  will  in  a  short  time  cease  to  exist.  As 
we  have  already  stilted,  such  growtks  do,  in  certain  cttses,  disappear  at 
puW'rty,  hnt  it  Is  quite  |>oHsil>le  that  here  a  purely  jihysical,  as  opp«»scd 
to  purely  histological,  explanation  may  Ix"  called  to  our  aid.  Obviously, 
in  the  small  trpipharynx  of  the  chihl  the  growth  may  entirely  fill  the  spuir, 
while,  as  adult  life  is  approached,  a  free  space  will  be  left  l>etween  the 

adenoid  hjijertrophy  and  the  palate. 
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In  the  former  case,  each  respiration 
will  exercise  suction  upon  the  mass, 
wliile  in  the  latter  this  phvsical  effet  t 
willl)e  much  diminished,  if  not  quite 
absent." 

Tlie  foregoing  findings  shouUI  Ijc 
given  wide  circulation  among  the 
medical  profession ,  as  physicians 
too  often  ailvise  their  patients  "lo 
wait  for  puberty,"  as  the  adenoids 
will  "shrink"  at*  that  time.  "Wait- 
ing" for  adenoids  to  "shrink"  is  al- 
way.s  a  foolLsh  and  dangermis  thing. 
While  waiting,  thf  attending  inHam- 
maliou  is  ever  progressing,  and  may. 
and  actually  docs  in  06  per  cent. 
of  all  cases,  invade  the  Eustachian 
tul>esand  middle  ear.  Furthermore, 
it  is  shown  that  the  atrophy  does 
not  o4rnr  more  after  pidxTty  than  at  a  yimngi-r  age;  ind«Ml,  that  the 
atrophy  is  independent  of  the  age  t)f  the  adenoid  patient.  Why  wait, 
therefore,  for  a  process  of  shrinking  which  has  no  definite  peri»xl  of 
<Krnrrcn<-e. 

Symptoms. ^Thc  symptoms  of  adenoids  may  be  divided  into: 
(o)  Objective. 
(6)  Subjective. 
(c)  CclhiUTah 
Objective  Srmptoma. — Tlie  objective  symptoms  are  those  appreciate*! 
through  ihc  sjM'rial  seii.st?.s  of  the  attemling  surgeon. 

By  ins[X!Ctinn  he  notes  tlie  o|K'n  mouth,  thick,  short  upper  lip  (Fig.  2fM). 
the  comparatively  expressionless  countenance,  and  with  the  lan-ngenl 
mirror  liu  (inds  the  epipharynx  to  be  more  or  less  fille<l  with  the  adenoid 
ina.sses. 


.^u  adtiuiiiil  fai'v. 
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By  thr  xriiffr  of  lowh  he  tlLstin^uislics  a  K''l«t'"<»i'*,  worni-Uko  mass  in 
the  eiHiiliar^iix.  'V\\c  finger  shoultl  be  aiiointecl  willi  vaseline  iM'fore 
it  is  intrixlnecd  into  the  cpiphar\Tix,  so  as  to  rpiluce  it;*  frictional  qualities 

10  tiie  miniinuiii,  Kvrn  then  great  ear<'  should  ho  exercise<l  lest  the  tleli- 
cate  mucous  membrane  of  the  epiphar^nx  l>e  injuretl.  In  spite  of  these 
precautioai  the  finger  is  often  streaked  with  blood  upon  its  removal.  I 
find  the  distal  exanuuation  of  more  value  than  the  one.wilh  the  minor  in 

11  majority  of  tlie  cawfs.  It  need  mx-upy  but  a  few  niornenb;  for  iU  jxt- 
formunce. 

'Hie  examining  surgeon  should  stjind  in  frfHit  of  and  to  the  right  of 
his  patient,  encircling  his  head  with  the  left  hand  and  arm  to  8tea<ly 
It,  while   the  index  finger  of   the   right   hand   is  introduced   into  tJ»c 
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opiplmrjnx.  McHridc  and  Turner  have  suggested  timt  if  the  tliniuh 
of  tlK*  examiner  is  just  ouLsidc  the  patient's  right  cheek,  he  can 
prevent  biting  by  pressing  the  thumb  against  his  cheek  wall.  The  soft 
ti.viucs  I.K:ing  thus  forced  between  tlie  [jatient'.s  teeth,  he  cannot  bite  the 
exiiuiiner's  finger. 

'I'he  faulty  development  of  the  cliest  walls  is  also  characteristic  of 
mouth  breathing  in  children  (Figs.  21'.)  and  'X%\). 

The  .sens<*  of  smell  should  aUo  l)e  utilizcfl  in  the  examination  for 
atlenoids,  as  a  fetid  breath  is  sometimes  present. 

llic  auditJ)ry  sense  should  also  1h>  utili7x-d  in  the  diagnasis,  as  the 
patient's  voice  is  often  cliaracteristic.  The  articulation  Is  muffled  and 
die  resonance  of  Uic  voice  is  diminished. 


1 


:J20  THE  PIIAHYXX   ASI)  FAUCES 

The  Subjective  Symptoms.— Niglit-tiine  rcstlpssncss  is  n  prominent 
symptntn,  i!v<'  jmtiocit  often  throwing  the  covers  off  during  the  iinron- 
scioiis  rolting  and  tossing  which  is  so  characterLstic  of  mouth  breathers. 
Nipht  terrors  are  also  frequently  complained  of.  es|>ec-ially  if  the  child  is 
truubietl  with  uunresls.  I  liave  often  nole'il  that  ni;t;ht  terrors  or  liorrible 
dreams  imuiedialely  precede  noclurnal  urination. 

Niglit  k'rrors  art^  tint  present  in  all  4'a.s('s,  perhaps  not  in  niiire  iJian 
one-third  of  them,  anc]  is  in  all  probability  due  to  reflex  causes  and  to  an 
excess  of  the  hidf-way  products  of  metaliolisni.  'riiese  dreanis  are  often 
of  the  most  terrible  nature,  an<l  are  often  indelibly  impressed  upon  the 
ineinor}-. 

Daiffimv  rffilessifcss  is  also  a  characteristic  sign  of  adenoids.  The 
child  is  fretful  and  [xH'vLsh,or  is  inclined  to  luni  from  one  amusemcnl  to 
another,  or  from  an  imjxjsed  duty  to  j)lay. 

Apnxsexia  ordifiicult  attention,  first  descriljed  by  Guye,  of  Amsterdam, 
is  wry  often  present.  The  child  ha.s  difJicuUy  in  applying  himself 
continuously  to  his  studies  or  other  tasks  set  l>efor*!  him.  He  has  fits 
of  abstraction.  I  once  kn<'\v  a  boy  in  school  who  was  afllict<'d  with 
ideal  abslmction,  though  he  had  a  fairly  good  mind.  During  one  of 
these  "spells"  his  teacher  shook  him  vigoi*oiisly  by  the  sJiouhlers,  and 
the  boy  said,  "I  ain't  doin'  nothin'."  Whereupon  his  teacher  replied. 
"That's  just  the  trouble;  get  busy  and  do  something." 

Taste  and  smrll  are  sometimes  impaired,  which  is  not  strange,  in  view 
of  the  fact  that  the  .sense  of  smell  and  of  (a.stc  an*  so  intimately  a&sociatetl, 
and  the  ppTpharvnx  is  blocked  with  adenoids,  tluis  com|wllirig  the  child 
to  brcEilh  through  its  month. 

The  hrcnth  U  often  fcfid,  fnm\  the  tlecom position  of  the  retained  secre- 
lioiis  and  fi"om  the  disonlcrcd  stomach  so  often  complained  of. 

Bilious  attacks  or  a  disortiered  stomach  sometimes  complicate  the 
case. 

.In  rievatrd  ie}nf}eraiure  is  not  an  uncommon  .symptom,  as  the  adenoid 
growth  is  fn-qncnlly  tfic  seat  of  a  lacunar  or  rtitjirrhal  inHauuuaIJ4>n. 

EpiphartjiKjeal  catarrh  is  an  almost  constant  aceompaiunient  of 
adenoitls.  Indeed,  it  is  <)oubtftd  if  adenoids  of  any  considerable  size 
are  present  witiiout  a  concomitant  chronic  cpiplmryngitls,  or  what  is 
commimly  spoken  of  as  a  pharyngeal  catarrh.  This  symptom  or 
complication  is  one  of  the  strongest  arguments  in  fnvor  of  the  removal 
of  ailenoids,  as  the  catarrhal  iufhuutuuliou  has  a  tendency  tu  extend 
by  continuity  of  tissue  into  the  Eustachian  tuU-  and  middle  ear.  In  case 
of  an  acute  infectirjiLs  exaeerbatioci  the  miildle  ear  aiul  even  the  miLstoid 
cells  are  liable  to  l)eeome  involvi'd. 

Oollateral  Symptonu. — Defective  speech  is  a  symptom  of  considerable 
<liagiiostic  and  economic  importance.  Tlie  voice  is  muffled  and  articu- 
lation is  im|x^rfoct.  The  resonance,  or  timbre,  of  the  voice  is  greatly 
impaired. 

Ear  c(.rm plications  are  present  iJi  a  majority  of  the  cases.  According 
to  McBride  and  Turner,  who  analyz*^!  807  cases,  '2,')'i  had  ear  involve- 
ment of  one  kind  or  another.     Of  the  2'm  cases,  144  were  suppurative 
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iiiHl  III  were  moiv  or  less  <lcaf  with  nnn-siippiiralivr  rar  ilismsp. 
They  say:  "Wo  have  more  than  once  noticeil  in  chiUlreu  (affected  with 
wlenoiils)  suffering  from  n  on  •suppurating  otitis  media  that  in  those 
in  whom  tlie  membrana  tympani  had  a.s.Humed  an  appearancv  which 
can  hut  Iw  likened  to  that  itf  ^ntniid  ^'la.vs,  es{>t'cially  when  there  was 
a  fN'nnanent  pinkisli  liii^*,  the  pro^mui^s  a.s  to  impruveiiieut  by  subse- 
(juent  In-ittrneiit  was  not  good,  sometimes  positively  had." 

It  appears,  therefore,  that  the  ear  complications,  whether  of  the 
suppimitive  or  non-suppnrative  tj'pe,  may  tic  serious. 

Diagnosis. — The  diagnosis  in  most  cases  is  so  obvious  that  it  scarcely 
wamuiLs  special  mention.  There  are  exceptional  cases,  however,  in 
which  an  error  in  tliis  regard  may  bo  made.  It  may  be  stated  as  an 
ahnost  universal  rule  that  whm  the  io/tsUa  arc  hypcrtrophifd  adfnoith 
art  also  preneut.  Convei'sely,  it  cunruit  lie  saiil  ihut  when  adenoids  are 
present  the  tonsils  are  also  hv]x»rtrophied,  ils  statistics  show  tliat  (inly 
30  per  cent,  of  the  cases  witli  iidenoids  had  enlargement  of  the  tonsils. 
It  appears  that  the  adenoids  most  easily  iindei^o  enlargement,  the 
tonsils  next,  and  the  lingual  less  than  either  of  the  other  lymphatic 
structures  composing  Waldever  s  ring. 

ITie  fringr  of  the  adenoids  seen  on  the  [K)aterior  wall  of  the  phar^Tix, 
just  below  the  line  of  the  soft  palate,  is  quite  characteristic  of  adenoids. 
When  these  noiJules  are  pre.sent  in  a  ciiiM,  I  am  quite  certain  of  the 
diagmwis.even  withcait  further  exiiminallon,  though  I  do  not  reconvmend 
that  the  examination  should  stop  here. 

Tlu'  cpipharjiigeal  mirror  should  l>e  used,  when  possible,  to  enable 
the  surgeon  to  see  the  adenoids  and  their  distribution.  In  many  cases 
this  nietho«!  of  exanunation  nmnot  Ix'  adopteil  on  account  of  the  reflex 
ehisure  of  the  palat^d  nmscles  against  the  posterior  pharyngeal  wall. 

W^hen  the  mirror  cannot  l>e  iise<l  the  index  finger  of  the  right  hand 
slioukl  Ije  introduced  through  the  mouth  into  the  ejjipharMix  for  the 
purfMMe  of  detecting  the  gelatinous  worm-like  mass  of  adenoid  tissue. 

Ft  is  not  sufficient  to  men-ly  de((^rinine  the  presence  of  a  large  adenoid 
cashion  in  the  vault,  or  on  the  superiejf  pi».s(crior  wall  of  the  epiphan,^lx, 
but  the  examiner  .should  determine  wliether  the  fr>s.sfe  nf  HoKcnmliller 
or  tlie  tubal  orifices  are  covered  by  the  growths.  Adenoids  are  not 
removp«|  merely  lx?«iusc  tliey  areenlargetl,  but  Ix'cause  of  the  epipharjTi- 
gitU  which  almost  always  attends  them  and  on  account  of  their  presence 
in  the  fos.su!uf  Ilotiemniillerand  the  Kustachiaii  oriliecs,  even  though  they 
be  small. 

Fihnnut  tnnUiTit  of  the  epiphap.'tix  are  sharply  defined  and  are  dense 
in  texture,  whereas  adenoids  an-  not  sharply  defined  ami  are  soft  in 
texture,  hence  there  need  Im*  no  difficulty  in  making  a  differential  diag- 
nosis. 

MfUitpianl  tumors  of  the  epiphar^Tix  can  scarcely  be  mistaken  for 
ailenoids  if  an  oprlinarily  careful  examination  Is  made.  The  hemorrhage, 
cKi^hrxia,  and  other  syn]ptoms  readily  tjisthiguisli  the  cancentus  growths. 

TtdterruJinui  and  gyphUiiic  grunulomata  rarely  sinndate  a<lenoid 
growtk-*.  Curel  has  reported  t  wo  casi's  of  te  rtiary  s^-philis .  ntv  I 
21 
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I^'rrnnyoz    a    rase   of  tulxTCiilosis    of  the  epiphaniix,    which    chxsely 
resomhloH,  in  pcnentl  symploiimto)o^y,  adenoid  ^njwllis. 

Prognosis.  -'I'hc?  proj^nasia  from  the  Mtait<l[>oint  of  the  mentality  of  ihe 
patient  varies  from  sHjflit  reianJation  of  mental  tievelojunent  U\  an  almost 
complete  arre.st  of  it.  Tiu'  improvement  in  the  mental  j;row«h  after  oper- 
ation is  often  niarveltoiis,  ]>rovi<Jec]  the  o|)eration  is  {>erfoniieil  tiuring  the 
natural  perioff  for  such  development,  e.  g.,  during  infancy  and  childhood. 


Fio.  2U7 


liraiiilrRpe'ii  BdpiiuiU  fcirr«)w. 

If  the  removal  of  the  growth  is  delayed  until  the  intlividuall  has  prac- 
tically attaineil  full  growth,  the  niiml  will  rarely  develop  to  any  consider- 
able degree. 

The  general  health  rarely  improves  during  infancy  and  chikJhood  so 
long  as  marked  adenoids  remain.  If,  however,  they  are  removed,  the 
blood  becomes  ret!  from  free  oxygenation  and  all  the  \ital  energies  are 
quickened  and  increiised. 

The  "facial  or  adenoid  expression"  improves  soiuewluit  with  ixlvanciiig 
years,  though  it  often  remains  as  a  |x'rrnaiienl  disfigurement  through 
life.  If  the  aflenoids  are  removed  sufficiently  early  in  life  the  "adenoid 
expression"  often  disappears,  or  its  furtlier  development  is  prevented. 

The  rcnioiHjJ.  of  adenoiih  ofien  pmru/.t  .strious  car  complicaiioMt 
impro^ves  the  general  hmith,  and  beatiiijie^  ike  face. 

Pu).  aoK 


Treatment. — There  is  hut  one  treatment  worthy  of  the  name,  and  that 
is  tin'  surgical  removal  of  thr  grciwtlis.  .'Vstritigent  applications  have  ln'cii 
antl  are  still  advocated  by  some  writers,  but  in  my  opinion  their  use  \s 
but  a  means  to  piistpone  the  day  wh<'n  their  reinovid  must  take  place.  I 
can  conceive  liow  a  cnngt'stion  and  inHammatii^n  of  the  lymplmifl  masses 
might  l)e  relieved  and  greatly  iinpn^vcil  by  the  local  use  of  alkaline  and 
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iLslrifi^'iii  waslH':^,  but  wlif  ii  true  hyj^terlropli}  has  occurred  the  curette  or 
forcejirt  offer  the  l)est  tneana  of  treatment. 

Aiienoids  may  lie  removwl  with  the  Meyer  ring  curette  through  the 
Di"*se,  though  this  Is  an  almost  olisolete  method.  A  more  rational  and 
effective  method  is  with  a  Gottstein  curette  or  some  mfMlification  of  it. 
During  the  last  few  years  I  have  depended  more  and  more  upon  uu 
adenoid  forceps  of  the  Brandegee  pattern. 

FlO.  JOU 
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t  CorrMI  |Hj«iUua  of  tli«  p«li«nt  und*r  bchoikI  ftumUimlii  for  Ihe  removal  of  iuJ«ouidii 

and  tocLMle. 

Technique. — Tlie  following  technique  may  be  employed  for  simple 
atleuectomy,  while  in  combined  adenectomy  and  tonsillectomy  ether 
auestbrjiia  is  preferable  (Figs.  2()9  and  210). 

(a)  Nitrous  oxide  anesthesia. 

(6)  Tlie  n'moval  of  the  adenoids  witfi  the  Urandcgwr  forceps:  Thr 
mstrument  is  introduced,  closed,  through  the  mouth  iii  much  the 
sanie  manner  as  is  used  in  intro- 
ducing the  curette;  that  is,  the 
cur\'ed  lips  are  turned  KOiind  the 
posterior  pillar  of  the  patient's 
right  side  and  tlieii  [Kissed  tip- 
ivanl  behind  llie  soft  jmlate  and 
XOtJite<l  toward  the  tnediun  line 
M  tliey  engagi'  behind  the  soft 
{laluf^*.  The  biting  tips  are  then 
*^)ened  and  forcetl  upward  against  _^^ 

tlic  vault  of  the   epiphar\'nx,  the         ^J*^  "\b 

liandles     meanwhile    U-ing    held 

agaiimt  till-   llptMT  leelll.        Ibiving  KurfUMO-Pyncboo  noutb  sac. 

forerd  the  tip  against  the  vuull .  they 

shotdd  Ik*  pushed  backward  agaiiLst  the  |Kisterior  wall  of  theepiphar\'nx. 

The    blades    •diuulit    then    lie   clustMl,    care    being   taken    tu  hold    tlic 
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)iamllf»  against  the  upper  k't'th.  Tlic  rocking  motion  used  with  the 
curctli"  is  to  Ik*  .stii<lious]y  uvoidfd  wIkmi  iisiii^  the  forceps.  Should 
the  imiulle  of  ttie  iustrmnent  l)c  lowered  wliilc  the  l)littles  are  ojwn  in 
the  cpip]iiin,-nx,  they  will  engage  the  posterior  end  of  the  .*>eptum  and 
injure  it. 

Having  closed  the  forceps,  it  should  be  remove<l  with  a  down  wan! 
pull,  hriiigiiig  the  adenoid  iiuuss  out  Ijetween  the  cutting  blades.  The 
in.struineiit  may  be  iiilrodiieed  more  than  once  if  necessary. 

(r)  Introduce  the  cuivtte  (Fig.  211)  in  the  .same  manner.  When 
introduced  use;  pressure  in  an  upward  juid  backward  direction,  anil 
move  the  hiindle  tif  the  iiistriniiftiL  up  ;aid  down  lK*tween  the  upjier  and 
lower  teeth.  The  soft  palnte  should  U*  the  imaginary  fulcrum  during 
these  movements.  Ily  thus  manipulating  nf  llie  curette  both  the  su|>erior 
and  posterior  walls  are  .scraped  free  of  the  adenoid  pad."!.  The  histru- 
ment  shoulci  lie  intrtHlnc-ed  lx.'t\veen  the  Eustaeliian  prominences,  so  as 
to  iuchide  the  entire  width  of  the  gn>wth. 

{{1}  bitriMliice  the  right  index  finger  into  the  epiphiirynx  and  rub 
away  any  shre<ls  and  a-ninants  of  adenoid  tissue  which  may  ivniain.  Also 
explore  Uosenuiiiiller's  fossje  with  the  finger  tip  and  remove  the  adenotd 
cushion  from  them  shouUl  it  Ik'  pre.st*nt. 

Fic.  21i  ~ 


Boeckmano'B  »deucrid  curette. 

(p)  The  patient's  head  should  then  be  held  over  the  fountain  cuspidor 
until  bleeding  stops  or  consciousness  is  restored. 

The  operation  is  done  with  the  patient  in  the  sitting  posture,  preferably 
in  the  lap  of  an  assistant.  He  is  wrap|)ed  with  a  sheet,  which  is  pinmnl 
tightly  about  him  to  prevent  his  arms  getting  in  the  way  during  anesthesia. 

I  Mimclimes  do  the  o])er.iliun  withoul  a  geueml  uMc.sthetic  if  the 
patient  is  old  enough  to  submit  without  n'sistance.  The  pain  is  not 
great  and  (he  <langt?r  from  an  anesthetic  is  obviated.  It  should  Ik*  .said, 
however,  that  the  danger  from  nitrous  oxide  gas  is  pnictically  nil, 
whereas  several  civses  are  on  reconl  that  died  under  chloroform. 

.].  K.  Bamhill  claims  that  by  the  use  of  a  Bwckmann  curette  (Fig.  221) 
as  wide  as  can  he  inlriKluced  through  the  isthuuis  of  the  phaniyx  the  entire 
adenoid  mass  may  be  removt'd  with  one  sweep  of  the  instrument.  This 
melhoil  [uvcUides  the  aecideiita!  injury  of  the  Kustacliian  jwds.  its  often 
occurs  with  narri>wer  instrumenLs  in  tlie  attempt  to  remove  the  lateral 
portions  of  the  growth. 

.\eeonling  to  Moure  the  epipharj'ngeal  space  varies  greatly  in  shape, 
a  fact  which  largely  iletermincs  the  completeness  with  wliich  adenoids 
may  he  removal  with  tlie  usual  form  of  curette  and  foreep.s.  If  the 
epipharyngeal  space  is  normal  in  sha|)e   (Fig.  212),  the  curette  and 
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forceps  will  completely  remove  the  adenoids.  If  tlicrc*  is  a  pe<'ess  in  the 
vault  (Fig.  213)  tliese  instrtmients  will  fiiil  to  mnove  all  tlie  tissue.  If 
there  is  a  reeess  in  the  posterior  wall  of  llie  epipluiryiix  (Figs.  214  amJ 
2ln),  tlic  forceps  and  curette  of  the  usiml  type  will  fail  to  remove  all  the 
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t,  nnnniil  Tmull  if  tlm  ciili^iftrynx  ffmn  which  Rclfindda  nuy  b«  rnnrnvd  with  lloeckmann'ii 
pure4l«;  2,  iHMtrnnr  wati  iif  (lip  jiliHryux;  3,  poAtviior  eritl  t4  vuiitcr  in  its  iioiituil  relatioti  !»  ibe 
hMtti  paImc;   4,  uvulu;   A.  UunJ  jukJale;   0,  upbcanid  uitus. 
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An  PfiMxiryni  w^lti  an  uimuW  iiu(>viiiir  pnucli,  from  wliifii  ii(l«i>iii<I«  rmitd  hti  mnnrcal  witd 
•  DtJwkiiMiiiirUfrttp.cTtritClnit.  jRiMhly.  Llifl  unpef  na|[li>  nf  llw  iiuurli.  T>ii»  r«itii>ii  miKl't  i>rc«»' 
dtmtm  111*  UOT  >i(  K  ^)«ciiil  riut-iK-.       1,  2.  3.  4.  fi  wiil  0  rffef  I'l  iuiHlumii--mI  points  (f'1c  312). 

ti«isiio.  These  facts  may  account  for  many  failiirr^f  following  adenoid 
ti|H-mtioMs.  If  then*  Is  a  recess  in  tlie  upt«T  wall  of  (lie  epiphamix.  u 
specially  desigiie<i  curette  (Fig.  21 H)  should  U'  used  to  complete  llie 
o}M*rtttion.     If  there  is  a  rctrss  in  the  posterior  wall  of  the  epipharynx, 
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the  Meyer  ring  ourette  (Fig.  217)  intrcKliioetl  liiroup;li  tlie  nose,  or  the 
curette  .shown  In  Fij;.  218  should  be  iiaeii  tu  cuiuplele  the  ujjeration. 

Sequelae. ^The  Face. — The  development  of  the  ra<«  is  ofteji  materially 
modiiieil  by  the  presence  of  adeiionls.    The  <>(>cn  mouth,  tlic  absence  of  the 
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An  »pipIiArynx  with  &  alisliow  p(j«t«rior  pouoh  from  which  th«  kdcnoidit  cuuld  b«  remm-wl  with 
Biivvkmiuiu  rurvtte,  t^xc^i't  in  iiw  |K>a)enor  portion  of  tb«  |)tiurlt.  I,  u  (Jiitht  n>ivM  lu  Hit  pua- 
tericir  wall  uf  tbif  vault  "t  thm  epipbarynx  ia  whii^b  xlvmiids  B.n  iniicooniiUt?  to  (>>«  B««ckmBiui 
t^iirvile:   2,  3,  4.  5,  Mid  G  rerer  to  aoMomioal  pcinU.      (After  Mmim.) 
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An  C|>lplMrym  wHb  ■  deep  paurh  in  the  po«t«rior  wkU,  frots  wlilch  lulcnoUa  oould  rtM  h» 
tctwivad  with  tbs  Bomlunann  euittte.  Such  cmmb  ■boold  be  op«nkt«d  ihrnuiih  tlie  ikmw  with 
WUhdm  Meyer*!  fins  curette  (Fig.  2J7).  tir  wth  •  ipeciaJly  ciined  ciuell*  (l'^  21st). 

nasolabial  folils,  the  short  upper  Up,  and  the  protnidinp  and  twisted 
centnil  incisors  of  the  iipjier  jaw,  the  broad,  flat,  upjjer  half  uf  the  n<i«e, 
and  the  narrow,  slit-like  nasal  ojx'nin^,  all  conspire  to  give  the  so-ealkti 
"adenoid   face."    The  general  expression   is   one  of  stupidity.    'Vbe 
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of  tlie  facial  disturbance  varies  greatly  in  diflferent  cases,  usually 
It  |>n)|K)rtiou  to  (he  decree  of  the  nu^al  respiration,  rather  than  the 
artuul  size  of  the  adenoid  growll).s.  According  tti  J.  E.  Schadle,  the 
average  eapunly  of  the  cpiplmr\'nx  is  about  17  <-.c.,  and  its  lateral  is 
longer  than  its  anteroposterior  diameter.  If  tlie  capacity  of  the  epi- 
pharNTi^al  si>aee  is  diminished,  or  its  anteroposterior  diameter  is  con- 
tracted, a  small  adenoid  mass  may  produce  a  more  pronounced  nasal 
obstruction  than  a  larger  growth  in  a  more  roomy  cpipharjTix.  The 
facial  expression  is  more  modified  in  the  former  than  in  the  latter  in- 
stance. It  sliould  not  be  deiluced  from  the  foregoing  statements  that 
tlte  indications  for  treatment  are  in  proportion  to  degree  of  niLsal  ubstruc- 
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Siwflal  eiirrtie  (or  nwehinc  iho  rmwMta  in  the  vmiiJt  oS  thu  phkr^nx. 

Fm.  217 
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Vhyrr'B  ring  curette. 
F(o.  3t8 


Pyiicliuii'i  ptiaryng«al  oiJretl4>. 

tion  per  se,  as  there  are  several  other  conditions  resulting  from  small  as 
well  as  larger  adenoids  that  call  for  their  removal  as  urgently  as  the 
compli-ti-  uu.^il  steiiitsLs. 

The  Interior  of  tho  Kom. — The  interior  of  the  nase  is  also  mo4!ifie<l  in 
its  development.  J.  S.  Thompson  calletl  attention  to  this  fact  in  an 
article  wlierein  he  states  that  the  lass  of  the  physioli>gic-al  stimulation 
inciilent  to  nasal  respiration  results  in  underdevelopment  of  the  turbinals, 
and  that  deviated  septa  are  common.  Such  individuals  are  more  sub- 
ject to  iiurunasal  diseases,  for  obvious  reasons. 

The  Hard  P&Ut«. — Adenoid  subjects  usually  have  a  "gothic"  or  arched 
palate,  es|>eciully  in  its  anterior  jwrtion.  The  arch  is  ap[>arent]y  higlier 
than  uonnal.  though,  as  Newkirk  luis  shown  by  numero\is  casts,  the 
ini^refl.'M^d  height  is  apparent  rallicr  than  real.  The  ilJu.sinn  arises  from 
llir  contniction  of  tlie  lateral  <Uiinietor  of  the  np|M'r  jaw  while  the  height 
of  the  arch  remains  (he  same,  thus  producing  a  marked  disproportion 
between  its  width  and  Iieight. 
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The  Teeth. — ^The  rrintractimi  of  the  lalenil  fliaineter  of  tlie  aixh  some- 
times fiui.st's  the  cciitnil  iiK-isors  t4)  protrmif  aiul  to  Ih*  twisUtl  ujmhi  tlu-ir 
axes  so  iw  to  raiisr  tlit-ir  ]Mwt»'rior  s\irf}uv.s  to  fjuf.  The  l<H*lh  iiw  often 
iriTgular,  aiul  require  the  services  of  a  rlentLst  to  regulate  them. 

Epipharyngeal  Infiaznmation. — \Vhen  adenoifis  are  present  the  epi- 
pharyngeal mueous  inenihrane  is  almost  always  the  seat  of  local  infiamma- 
tioiis  of  both  tile  atiite  ami  the  ehitmie  type.  'I'lie  low  resi-staiiee  of  the 
ath'tioicl  ti.HSUe,  tlu'  rarefied  or  altrjded  eylindrcial  epitlielium.  the  reten- 
tion of  the  secretions,  and  the  iiisufricient  ventilation  <if  the  epii)liumigea! 
spa(!e  ult  conspirt^  to  ])roduftr  inllunimator}'  processes.  The  intlainina- 
tion  may  l>e  lacunar,  either  acute  or  dironic,  or  it  may  be  a  diffused 
catarrhal  infiinnimuion  affecting  the  mucasa  covering  the  adenoids  and 
the  atljucent  structures. 

The  Auditory  Apparatus. — Adenoids  are  a  proline  source  of  tubal, 
middle  car,  and  mii.stoiil  inflammations.  It  is  a  common  clinical  experi- 
ence ti)  see  children  with  adcnoiiis  who  conijiluin  of  recurrent  attacks 
of  eara<'he  wliieli  is  relieved  by  tympanic  iiiHation.  Tlic  Eustachian 
tulles  arc  elused  by  catarrhal  sweUing,  or  "pUig^etl"  with  thick,  tena- 
cious mucus,  and  the  atr  in  the  tympanic  cavity  becomes  absorbed  and 
rarefied . 

The  drumhead  is  retracted  and  tlie  mucous  membrane  lining  the 
tympanic  cavity  is  hyperemia  Tubal  and  middle-ear  catarrh  are  thus 
eslabtished. 

Suppurative  otitis  media  is  also  caused  by  adenoids.  The  infective 
material  from  the  epipharynx  enters  the  (nix's  and  middle  car  during 
the  acts  of  cougtiing,  sneezing,  or  other  violent  rtiovi-nuaiLs  of  the  pharj-n- 
geal  and  palatine  muscles.  Then,  too,  the  ciliated  columnar  epithelium 
of  the  tubes  may  become  rarefied  or  broken  down  by  the  pressure  of  the 
oppased  walls  from  the  catarrhal  swelling.  The  absence  of  the  cih« 
pennits  the  infected  secretion.s  to  travel  toward  the  middle  ear,  and 
infection  thus  becomes  established  bi  (lie  tympanic  cavity. 

Having  gaiiiie4l  a  footliold  in  the  tym{Minic  cavity,  it  is  but  another 
ste])  for  the  infection  to  invade  the  mastoid  cells.  Tlie  middle  ear  and 
mastoid  iiillanituatioii  is  usually  {iropurtiomilr  to  the  virulcncy  of  (he 
microorganisms  causing  it.  The  labyrinth  may  also  Ix'comc  involved 
in  the  infective  inflammations  of  the  niidille  ear,  though  .such  an  occur- 
rence is  rare.  Deafness,  in  some  degree,  Ls  always  present  in  the  fore- 
going ear  couipli<atJoiis  of  adenoids. 

The  Mental  Faculties. — The  mental  faculties  arc  often  much  imimired 
in  adenoi<l  subjects.  Among  the  mental  sUiles  commonly  present  is 
tliut  kiio\\ii  as  "'aprosexia,"  or  difficult  attention.  The  child  is  listk'ss 
anil  s<Km  tires  nf  his  play,  studies,  or  other  tiusks.  He  U  "Imckwanl"  in 
school  in  pronounced  cases,  while  in  those  in  which  there  is  little  ol>strue- 
tion  his  mental  faculties  are  but  little  affected. 

The  Respiratory  System. — The  anterior  nasal  ofienings  are  narrow  ami 
•slit-like,  while  the  turbinated  bodies  arc  undenlevcloped.  CataiThal 
inllatnniation  of  the  mucLisa  of  the  nose  fimls  favorable  conditions  for 
its  development.    The  lateral  walls  of  the  chest  are  contracted  (Figs, 
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21  n  ami  220),  thus  tlirowiiig  the  ensifonn  cnrCilajiie  into  proniiiienrt^ 
This  fhiinicU'rislio  defiu-mllv  is  known  as  *'|)i({fon  t-hrst."  Tin-  Uui^ 
Mv  also  undcr.sizerl  and  respiration  ih  shiillow.  The  IninsfMsioii  of  gjises 
through  the  walls  of  the  iiir  vesicles  i.s  impiiinMl.  Too  little  oxy^n 
passes  into  the  blood,  while  too  little  carlMtn  <lioxidc  is  thrown  off.  The 
pfttieni  is  both  aneniic  and  ner^'oiis,  and  is  often  irritable  to  a  marked 

The  Bones. — Frederick  Coolidpe  called  attention  to  tlie  apparent  rela- 
tionship exi-stin^  between  adenoids  and  the  various  forms  of  clubfoot. 
I  have  often  coiifinLted  Llic  .suying  that  "if  you  will  show  me  u  bow- 
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IMfinnUy  uf  tlie  cfam  diw  to  >tl«noidB, 


Authnv^i  tyiw  of  nhtM  dttannity 
riiM  to  ftilcnol^b. 


Icftpwl  man  T  will  show  you  one  tliat  tiad  adonoiils  in  infancy."  Adenoirls 
alTeel  tite  nutrition,  partly  thmugh  the  anemia  present  and  partly  thriMigh 
the  excess  of  nirbon  dioxide  in  the  lilixxl.  These  two  ciniditinns  cause 
faulty  ntetiibniism  and  nutrition.  The  hones  are  deliaent  in  linic  salts, 
hence  an*  soft  and  easily  bent  under  the  weiglit  of  the  borly. 

Tlw  Blood. — Adenoid  patients  are  ustially  atu-inic.  TUq  red  blood 
PorpUAcles  arc  deficient  In  nunilxr  and  in  hemoglobin.  Carbon  dinxide 
is  pre-M'iii  in  excess.  The  nutrient  r|ualtties  are  diminished  in  quantity 
anil  t|iiallty. 
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Thornwaldt's  Disease. — This  rondltinn  is  rharacterlzefi  hy  a  suppura- 
ting canal  in  the  rccc-ssiis  mtdiiw  or  groove  between  the  lateral  halves 
of  the  aclenotils.     It  is  due  to  the  in  flam  ma  tor}'  adhesions  of  the  me<lian 
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Phaiynceal  seliBon. 

borders  of  the  adenoid  masses.    That  is,  the  recessiis  meiHus,  a  groove 
between  the  lateral  ludvos  of  the  adenoids,  becomes  eonverte*!  into 
canal.     The  lining  membrane  of  the  canal  liecomes  infected  and  dis-^ 
charges  pumlent  secretion.     The  symptoms  are  those  of  chronic  pharyn- 
gitis uttende<i  by  a  cough. 

FiQ.   222 


Ths  opamtive  trea.tmcm  oTThorDwaldt't)  <lj»cftae.  a,  tbe  leSl  bladeof  th«  phMryoantl  •ciaatn 
Iniraduoad  Into  the  ■uppurmtinic  xirius  iK'tweon  tha  lateral  halvwi  af  itte  sdctxada:  6,  iha  rich  I  ! 
bloilc  of  tlie  HlHWra  at  tli^  bonier  <if  the  adenoid  tisnw*.  Wh«n  lh«  hlad«  nn  rlnmsl  thv  Ut«iml 
half  ttf  thn  udeuuidx  upon  tliia  ude  bi  severed.  Tbe  aciMors  an  Ibrti  (lamfMretl  to  the  oibrr 
lai«ml  hnlf  (>t  tlie  itdt-nfiit)  LixMue  aiid  clutted.  llili  oorapletaly  sevcra  ib«  lower  purtioo  «f  ibe 
ftdanottl  itMuc  nnd  Qblit^raws  ih#  piippiifnijnK  Hiniu.  The  rmuUninc  upper  jmnion  nf  ihe 
w)enni*b<,  re  (i,  in  tbexi  ruiiuveil  witli  ibe  tK-'iiMim  ur  it  uufvlte. 

The  canal  may  be  seen  by  the  use  of  a  throat  mirror,  and  a  curved 
proU'  may  be  passed  into  it. 
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Tlir  author's  method  of  IrviLtiiig  it  is  to  !nlr<H!itce  oih*  t»t;nlt'  uf  the 
ciirvwl  phnnTigeal  st'isaors  iKig.  2'JI)  into  the  ranul  and  chen  cut  off  one 
Inturu)  half  with  the  .scissors  (Fig.  222).  I'hia  is  a  Ix-'tter  wny  than  lo 
uttonipt  to  remove  the  adenoids  in  the  usual  manner,  as  tlie  fihrous 
TAnal  is  so  dense  it  is  difficult  to  cut  it.  The  posterior  and  remaining 
portion  of  the  canal  wall  should  be  thoroughly  curetted  to  remove  the 
pyij^nic  membrane. 


THE  LINGUAL  TONSIL. 

Tlie  liiif^al  ton.sil  is  situati^l  on  tSie  hase  of  the  tongue  between  the 
faiiciul  tonsils  and  cxleuils  anleroposteriorly  from  the  circumvuUute 
papillfe  to  the  epiglottis.  It  Is  divided  in  the  median  line  by  the  median 
glos80-epi glottic  ligament.  The  tonsil  consists  of  numerous  roimded 
or  circular  crater-like  elevations  which  are  conipased  of  lymphoid  ti.<>sue, 
which  at  their  circumference  arc  surrounded  by  connective  tissue.  In 
tlie  centre  of  each  crater  the  mouth  of  the  duct  of  a  nmcous  gland  opens. 
The  crater  or  cryjit  is  lined  by  stratilicd  pavement  epithelium. 

The  lingmd  ton.sil  usually  ivH4*hcs  its  gwatest  deveUtpment  in  young 
children,  and,  like  the  other  tonsil  structures,  may  begin  to  atrophy  at  the 
age  of  puberty.  In  (he  adult  tlie  niiuil>er  of  massc-s  is  generally  greatly 
reUucefi,  though  they  may  be  greatly  hypertrophicd. 

Here,  as  in  the  other  pt»rtions  of  tlie  tonsillar  ring  surrounding  the 
orctpharnix.  leukocytes  are  thrown  nut  in  great  abundance. 

Acute  Catarrhal  Lingual  Tonsillitis.— Acute  catarrlial  inflammation 
of  the  lingual  tonsil  is  characterized  by  a  moderate  rise  of  temperature, 
painful  deglutition,  and  a  burning,  pricking  sensation  in  the  tltroat. 
There  may  be  some  tendenie.^^s  on  pre.s.sure  in  the  region  of  tlie  great 
oomu  of  the  hyoid  bone.  I '[ion  insjx^ction  the  pharynx  and  the  pillars 
of  the  fauces  may  be  slightly  reddened,  while  the  faucial  tonsils  may 
appear  normal.  The  lar^Tigeal  mirror  shows  the  lingual  tonsil  masses 
lo  In-  greatly  reddened  and  swollen. 

Treatment. — The  treatment  consists  in  brushing  the  iuflamed  masses 
with  a  20  to  50  per  <vnt.  solution  of  the  nitrate  of  silver. 

Acute  Lacunar  Lingual  Tonsillitis.— The  symptoms  of  acute  catar- 
rhal inllammation  an-  prcM-iit,  and  in  addition  the  craters  or  cn'pLs  are 
lined  with  a  whitish  oaulatc  antl  epithelial  debris  and  microorganisms 
quite  similar  to  the  necunmlations  found  in  acute  lacunar  (faucial) 
tonsillitis. 

Treatment. — The  treatment  consists  of  the  local  application  of  a  20  to 
ofl  iK-r  CT'iit.  solution  of  the  nitrate  of  silver. 

Acute  Phlegmonous  Lingual  Tonsillitis.— This  pn^rss  is  usually 
chanu'tcrizod  by  a  purulent  accuiuulation  Ix-nealh  the  lyuipli  nodules  at 
the  Ikwc  of  the  tongue,  usually  limitetl  to  one  si*ie.  The  lemi»emture  ts 
elevated  and  the  pain  upon  deglutition  is  .severe.  The  patient  complains 
"f  .<»orencss  anil  great  (cndcmess  upon  jiressure  in  the  region  of  (he  great 
eonm  of  the  hyoid  Inine  upon  the  all'ected  side.  Iiis[)ee(iori  with  the 
thnjat  mirror  shows  great  swelling  and  redness  at  the  base  of  (he  tongue 
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ii[H>n  the  affected  side.  Palpation  with  the  finger  may  or  may  not  elicit 
fluctuation. 

Phlegmonous  irtflunnnatiou  heit*.  as  in  the  fatieial  tonsil,  may  undergo 
it^sohifinti  vvilhoiit  (lie  fonndtion  4>f  an  uhsc^.ss. 

Treatment  — Trciitnient  ronsisLs  of  incisions  into  the  swollen  tissue. 

Hypertrophy  of  the  Lingual  Tonsil.— Hypertrophy  of  the  lingual 
tonsil  is  rare  in  ctiildrcn  and  usually  occurs  lietween  the  twentieth  and 
the  fortieth  yeurs  of  life.  It  la  more  common  in  females.  It  Is  prol*abIy 
caused  hy  rcjx'ated  or  cotitinufil  infet-tion  of  the  lymph  .structures  of 
the  p]iar\'nx  and  fiUK-es  and  epipharyngeal  tonsils. 

Bymptoms  — Tlie  syni]>tonis  are  sometimes  absent,  though  the  sensation 
of  a  foreign  l»o<ly  in  the  tliront  is  usually  complained  of.  There  Is  a 
pricking  sensation,  as  though  a  splinter  luid  hxiged  in  the  fauces,  or 
the  patient  complain.-^  of  the  sensation  of  a  lump,  a  hair,  or  other  foreign 
htxly  in  the  throat.  Paresthesia  of  the  [ihnnaix  presents  the  same 
symptoms  (Ball),  and  hence  neurosis  of  the  pharvTix  must  be  differ- 
entiated from  this  condition.  So  also  must  foreign  bodies.  According 
to  Lennox  Browne,  troublesome  fits  of  coughing  are  often  present. 

During  mewls  the  syiTipUnns  di.sap|>ear.  I*aiti  is  rarely  roniphiined  i>f 
except  the  disagreeable  sen.satic»ns  alrea<]y  referred  to.  The  u.se  of  the 
voices  iiicrraso.'i  the  symptoias,  and  often  gives  rise  to  the  pricking  .sensa- 
tion and  the  cough. 

Upon  examination  with  the  throat  mirror  a  few  enlarged  masses  are 
seen  upon  the  base  of  the  tongue.  Both  sides  are  usually  involved,  though 
it  may  be  limited  to  one.  The  ma.sses  may  be  so  large  a.s  to  push  the 
epiglottis  backwant  or  even  to  overhang  it. 

Arconling  tt)  Ball,  Seifcrt  emplwLsize.s  the  value  of  the  use  of  (he  prol>e 
and  of  cocaine  in  the  diagnosis  l)etwcen  paresthesia  of  the  pharynx 
and  h>-pertrophy  of  tlie  lingual  tonsil.  With  the  prolie  tlie  patient  is 
enabled  to  locate  the  seasitive  areas  giving  rise  to  the  .s\Tnptoms,  and 
the  application  of  cocaine  cau.ses  these  areas  upon  probing  to  give  forth 
no  symptoms. 

Treatment. — The  treatment  is  essentially  surgical.  Local  applications 
of  glycerin  ioiline,  gr.  xx  to  xxx  to  the  ounce,  atTord  relief  by  reducing 
the  swelling  and  sensitiveness.  Linear  cauteri^^ation  of  the  masses  Ls 
an  etfective  treatment,  though  the  removal  of  the  ma.sses  with  stout, 
t'urved  scissors  has  proved  to  Ik-  the  In-st  treatment  in  my  exj>crience. 

Lingual  Varix;  Varicose  Veins.— Ix-nnox  Rrowne,  in  his  treatise 
on  the  ThrtHit  antf  .Wwir',  says  that  varix  occurs  in  10.6  per  cent,  of  the 
cases  coming  to  the  Central  I-ondon  'I'hroat,  Nose,  and  Kar  Hospital. 
As  early  as  1863,  O.  i^win.  of  Berlin,  reported  on  pharyngitis  varicosa, 
with  sensations  of  scraping,  burning,  an4l  dryness  of  the  plianTix.  Since 
thni  many  writers  have  reported  similar  cases,  so  that  its  existence 
as  a  rather  common  form  of  disi-ase  is  well  established.  I  have  seen 
cases  in  my  own  practice  which  prcsenU'd  (he  <'linicnl  pictun*  descrilied 
by  BniwMc  and  olhci*s.  Tt  occurs  more  frci|nently  in  males.  ncc<»rding  to 
Browne  (fHl  pi-r  cent.),  though  Swain  and  Sei.ss  foun<l  it  more  frequently 
in   females,  while  Seifert  found  it  ef|ually  prevalent  among  males  and 
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etttles.  Excessive  aiitl  improper  use  of  llie  voice  is  an  excitinfj  cnnsc. 
It  Ifl  ran?  in  childhouti  and  most  common  Ix-tween  the  twenty-fifth  and 
forty-fifth  years.  Infections  inflammations  of  the  pharynx  and  faueial 
ton.sils  and  infection  of  the  lymplioid  tissue  of  the  Ungual  tonsil  pro!>- 
ahK  are  the  chief  cliolojfieal  factors.  On  iiecouiit  *>f  the  jjreater  resi.'^t- 
anee  to  these  influences  p<:»soM's.sed  hy  the  lin^jiud  tonsil.  liy|)ertn)]>hy  in 
this  region  dixy's  not  cM-cnr  as  early  in  life  as  it  docs  in  the  fuiit-ial  and 
phanngeal  ton.iils.  Hence  chronic  infections  processes  arc  often  nece.ssary 
to  establish  the  h%'pertrophv  of  die  linpial  tonsil  find  varix  of  the  veins. 
lirowne  believes  that  a  constitutional  or  accjuired  vlebility  of  the  vaso- 
motor system  is  the  4'hief  cause.  Some  ciLses  are  re|xirEed  its  occurring 
at  the  period  of  the  menopaiLse.  Constipatiori  and  an  oKstnicted  portal 
circulation  are  etiolt^ical  factors  of  some  importance. 

Pathology. — I  am  indel>te<!  to  Escat  for  the  information  that,  accordinj^ 
1(1  Aenieuil.  "sujjerlicial  varices  only  make  their  apix-arance  when  the 
deep  varices  have  acquired  a  certain  cievelopment."  Kscat  aLso  says: 
'*Miiny  kinds  of  neuralfpa,  otherwise  inexplicable,  are  to<^ky  attributed 
to  circulatory  I  roubles  in  the  satellite  veins  of  the  nerves,  and  to  a  con- 
secutive neuritis."  Qucnu  lias  thus  explained  certain  neuralgias;  "The 
tniuk  of  the  lingual  nervc,  the  evident  seat  of  a  glossodynia,  is  in  effect, 
accordiDg  to  Foueber,  accompanied  by  a  satellite  vein,  and  even  by  two, 
aeeonIinj{  to  Zlickerkandl."  'J'his  anatoiniciil  fact  is  held  by  Eseat  to 
.support  his  hyjH)thrsis,  and  that  of  Pi(»traw.ski.  that  all  neuroses  in  this 
situation  may  l)e  attributed  to  varires.  suix'rticial  an*!  deep. 

Symptoms. — As  Hn^ial  varix  is  usually  as.Hociated  with  h\'pertrophy 
nf  the  lingual  tonsil,  the  symptoms  are  about  the  same.  Upon  inspection, 
tortuous  veins,  bluish  in  color,  are  seen  at  the  base  of  the  tongue  partially 
h'ddeii  by  the  hypertrophied  tonsil. 

Treatm«nt. — The  treatment  consists  in  applying  the  galvanocauten,* 
ytoml  lo  the  enlarged  veins,  and  the  removal  of  the  hypertrophied  lym- 
phoid masses  with  the  cautery  [xiint  or  with  scissors.  I  have  frequently 
resorfetl  to  thes<T  methods  of  treatnieitt  with  satisfactory-  residts.  The 
aftiT-treatment  consists  in  gently  mas.sagiug  the  wounds  with  a  cotton- 
woimd  applicator  dip|>ed  in  a  mixture  of  equal  |)arts  4>f  glycerin, 
tr.  fern  chloridi,  and  tr.  icwJini,  at  intcn'als  of  twenty-four  hours.  This 
prevents  exuberant  graiutlations  and  promotes  healing  with  a  smooth 
wound  and  a  luinimum  of  cicatricial  contraction. 


CHAPTER    XVin. 

INFLAMMAIX^RY  DISEASES  OF  THE  MKSOPHARYNX  AND  FAUCES. 
SIMPLE  ACUTE  GATABRHAL  PHARTNOITIS. 

This  form  of  acute  pharjTigitis  is  usually  nccompanieH  by  acute 
rhinitis,  or  *'c<iK3."  though  the  pharynx  may  be  chiefly  affected. 

Etiology  and  Patholo^.— The  etiolog>-  and  pathology  is  the  samej 
iL-^  given  under  acute  rhinitis,  though  digestive  disorders  play  a  morD* 
prominent  role  in  causing  the  disease. 

Symptoms. — ^The  onset  is  characterized  by  malaise  and  a  slight  rise 
in  tomponitiire,  as  in  acute  rhinitis.  The  bortlers  of  the  soft  yNilate  and 
the  nviibi  are  shghtly  red,  while  the  adjacent  mneous  membrane  Is  normal 
in  ap(x*arauce.  As  the  dist^ase  progresses  the  uvula  becomes  shghtly 
edemaloLia  and  the  secretions  are  increased.  The  uvula  may  become 
markedly  edematous  and  painful,  though  this  is  not  common.  The 
tonsils  are  not  usually  involved,  thougli  they  may  become  involved  in 
severe  ca.ses.  Pain  is  usually  present,  especially  upon  swallowing,  and 
stiffness  and  aching  of  the  neck  rausctes  is  complained  of.  Dysphagia  or 
painful  swallowing  is  a  constant  sj-mptom. 

Diagnosis. — The  erjthema  of  secondary  syphilis  may  be  confounded 
with  thus  disease.  The  differential  points  are  (a)  the  darker  or  dusky 
color  (in  syphilis)  of  the  mucous  membrane;  (6)  tlie  more  marked  involve- 
ment of  the  tonsils  and  soft  palate,  the  diminished  secretion;  (c)  the 
line  of  dernan*atiiiti  In'twren  die  inflHine<l  area  and  the  hard  palate;  (rf) 
the  dusky  symmetrical  patches  on  the  anterior  pillars;  (e)  the  opalescent 
appearance  of  the  nineoua  membrane  of  the  tonsils  and  the  persistence 
of  the  disea-se,  as  contrasted  with  the  evanescence  of  actite  catarrhal 
phanii^itis. 

Treatment. — As  the  acute  affection  is  somewhat  dependent  upon  the 
presence  of  chronic  rhinitis  and  sinuitis,  these  comlitions  should  receive 
appropriate  attention.  The  metluxls  of  treatment  given  for  acute  rhinitis 
are  also  of  value,  as  the  iHorI>Hl  process  is  almost  identical. 

The  anatomical  peculiarities,  however,  render  special  modes  of  treat- 
ment necessary. 

I^ocal  treatment  should  vary  according  to  the  stage  of  the  inflammation. 
Broadly  speaking,  astringents  should  be  used  in  the  first  and  third  stages  i 
and  setiativcs  in  the  second  stage  (Parker).  They  may  l)e  appliefl  m\ 
gargles,  sprays,  painLs,  or  loxenges.  Gargles  are  suited  to  inflammations 
of  the  soft  palate,  uvula,  and  anterior  pillars  of  the  fauces.  Sprays  and 
paints  are  especially  gfKxl  methorls  of  making  local  applications.  Pre- 
limtnarv  to  all  local  treatment  the  alimrntan'  tract  should  be  evacuated. 
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From  5  to  10  grains  of  calomel,  followed  in  six  hours  with  a  tables|K>oiifiil 
of  cttjitor  oil,  should  be  given.  The  following  morning  a  tablespoonful 
i»f  K[»s<>ni  salt  .should  be  given  to  flush  the  bowels  (Stuck}).  Having 
done  this,  the  jiatient's  condition  is  favorable  for  a  s|»ee<Iy  recovery  under 
simple  hwal  treatments. 

The  following  mixture  is  recommended  by  Parker: 

F^. — Bonz .  .  BT,  rxiv 

Glycerin        .....  Ill  xxiv 

'nocture  of  mynb nj  mdv 

AquB  d«fi q.  a.  ad  Si 

Sic-— t*M  «v«rv  bour  M  a  cuvIa. 

If  preferred,  n  gargle  composed  of  6  grains  of  alum,  15  grains  of  chlorate 
of  poto-ssiiKii,  to  the  ounce  of  water,  may  be  used. 

The  patient  may  Ije  supplied  with  lozenges  containing  krameria  or 
catechu,  with  in.stnuUions  to  dissoSve  one  of  them  in  hts  mouth  ex'ery 
three  hours.  A  cold  compress  should  be  worn  acras.s  the  front  of  the 
neck. 

After  twelve  hours  red  gum  lozenges,  which  are  very  sedative,  may 
tx>  substituted  for  those  containing  krameria  and  cateciiu.  A  simple 
gargle  containing  15  grains  of  the  chlorate  of  potash  to  the  ounce  of  water 
may  also  lie  use<l  every  three  hnuR. 

ilie  inhalation  of  steam  chargeil  with  the  compound  tincture  of 
Ivnzoin,  one  tablespooniul  to  the  pint  of  boiling  water,  should  be  used  if 
the  throat  is  painful. 

Pastils  <>outaiiung  3  grains  of  bismuth  and  ^j^  grain  of  the  acetate  of 
morphia  may  also  be  dissolved  in  the  mouth  every  three  hours  to  relieve 
a  painful  ihrofit. 

Should  edema  of  the  uvula  occur,  it  should  be  scarified  or  amputated. 


OHROKIO  PHARYNOmS;  GRANULAR  PHARYNGITIS;  LACUNAR 
PHARYNGITI8,  OR  CLERGYMAN'S  SORE  THROAT. 


This  disease  may  or  may  not  be  rharacterizcd  by  pronounced  sub- 
jective symptoms,  as  irritability  anrl  dr\nioss  of  the  throat. 

Etiology.- The  chief  etiological  factors  in  the  production  of  this 
disoa.'W  are  gouty  and  rheumatic  diatheses,  smoking  and  inipro]>er  hn'ath- 
iiig  in  public  speakers  and  singers,  and  the  presence  of  morbid  pr(«*es.ses 
in  the  nose.  a<*ce.s.sory  sinu.ses,  and  the  ppiphar\-n.\.  Patients  with 
a  gouty  or  rheumatic  taint  complain  of  throat  symptoms,  whereas  if  they 
are  free  from  gout  and  rheumatism  they  often  make  no  such  complaint. 
TheiM*  conditions  probably  not  only  aggravate  the  phamigitis,  but  to  a 
certain  extent  influence  its  (M-furrence.  Smoking  to  excess  also  aggra- 
vates and  prorhK.-es  the  inflammation,  f'lergj'men,  singers.  auction<n'rs, 
and  huclcMers,  who  breathe  Ihrongli  their  mouths  and  abuse  the  vocal 
apparatus,  are  frequently  affected  by  chronic  ]>har}'ngitis.  Chronic 
rtiinili^,  and  e3|)ecially  sinuitis,  affecting  the  posterior  and  ethmoidal 
antl  sphenoidal  cells  is  verj'  frequently  the  chief  cause  of  the  dlsea.se. 


;«S  THE  PHARYNX  A*fD  FAUCES 

'I'he  chaiigof!  respiratory  functions  of  the  nose  in  these  diseases  sub- 
ject the  pliaryax  and  tlie  lower  respiratoi-y  traet  in  general  to  irritation. 
Of  even  greater  importance  is  llie  discharge  of  heav'y  mucous  or  niuco- 
jniruleiit  seen^tioiis  from  the  nos**  and  aecessorv  sinuses  into  the  pharynx. 
The  secretions  are  cliai^etl  willi  pathogenic  bacteria,  antl  have  midergone 
deeoiiipositinn,  wliereby  eertuiii  irritiiling  chemical  pnMtuets  are  libera 
ated,  anil  as  the  secretions  flow  over  the  phar^Tix  the  pathogenic  bacteria 
attack  the  weakened  niiieoiis  membrane  an<i  excite  inHunimatony  reac- 
tions.    The  chemical  irritation  also  adds  to  the  rtMiction. 

1  wish,  therefore,  to  emphasize  the  importance  of  making  a  careful 
examination  of  the  nose  and  accessory  sinuses  in  all  cases  of  chronic 
pliaryiiplis. 

Pathology. — ^IMie  changes  in  the  mucous  membrane  consist  at  Brst 
of  an  incpea.se(J  h^•pe^emia  and  local  leukocytosis,  ami  later  of  the 
tlcptisit  of  t!ie  least  dilFcrenliated  ("ells  or  eonnective-t Issue  cells.  Tliat 
is,  hypK-rplasift  of  the  mucous  membrane  occurs.  The  lymph  tissue 
arnimd  the  tubular  glands  of  the  pharynx  are  enlarged  and  are  rai.sed 
above  the  surface  of  the  mucous  membrane.  Occasionally  the  tubular 
glands  are  filled  with  a  whitish  exudate  or  cheesy  material. 

Symptoms. — Subjective  symptoms  are  not  ahva^'s  present,  especially 
if  the  patient  is  free  from  the  gouty  or  the  rheumatic  taint,  or  if  they 
do  not  misuse  the  voice.  In  gouty  and  rheumatic  piilieiiLs  who  smoke 
to  excess  or  breathe  improperly  the  subjective  symptoms  are  usually 
present. 

Sabjective  Symptonu.^In  aggravated  cases  the  voice  !>eooraes  lioante 
after  moderate  use.  especially  in  public  sjx'akers.  though  the  cords  are 
neither  red  nor  inflamed.  Aec^onling  to  Ix'uuox  B^o^vne,  the  hoarseness 
Is  due  to  a  spasm  of  the  muscles  of  the  pliar^iix  and  irritation  of  the 
suix'rior  laryngeal  nerve,  whicli  supplies  the  th^Toarytenoideus,  one  of 
the  tensor  mu.scles  of  the  cords. 

Smokers  complain  of  a  <lrynes.s  or  of  the  .sense  of  a  foreign  body  in 
the  (hnmt.     They  have  a  constant  desire  to  hawk  and  ex|)ectonite. 

Cough  may  be  present,  though  it  is  often  absent.  \Vhen  present  it 
is  irritiihle  nnd  hacking  in  character. 

The  .secretions  in  the  early  stage  of  the  disease  are  excessive,  thick, 
and  tenacious.  At  a  later  stage  the  glandidar  functions  liecome  im- 
paired and  the  throat  rlry  and  glazed. 

The  digestive  tract  is  disordered,  the  breath  foul,  and  constipation  Is 
the  rule. 

Objective  Symptonu.— Upon  examination  of  the  pliarynx  the  mucous 
membrane  appears  redder  than  normal,  at  least  in  certain  areas.  In 
other  areas  it  is  pale  and  fibrous  in  ap]>earance,  especially  in  old  chronic 
cases.  Knlargcil  blootlvessels  often  extent}  across  the  posterior  pharyn- 
geal wall.  The  secretion  is  often  thick,  heavy,  and  mueopurnlent, 
though  in  the  later  stages  it  n^ay  be  scanty  and  only  form  a  film  over  tlie 
surface.  In  these  cases  the  patient  eom])lains  of  drj-ness  of  tlie  thn>at. 
The  uvula  is  often  relaxed  and  elongated  (Fig.  220),  an*!  should  l>e 
amputated. 
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'Ww  \\Ta\ih  follicles  of  the  posterior  wall  and  of  tlie  lateral  walls 
behind  t!ie  posterior  pillars  of  the  fauces  are  enlarged  from  liyptTplasia. 
Thi-s  condition  is  often  referred  to  its  phanTi^itis  hyjierplastica  lateralis, 
a  needUiss  ^^iihilivUion  of  elirnnic  phurvn^itls.  The  follicles  arc  sparsely 
dtslril)Ulc<I  on  the  [Hxstcrior  wall  of  the  plinmix,  hut  are  claseiy  grouped 
along  the  lalenil  wails.  They  ap{x>ar  as  yellowish-red  raiscti  areits  on 
the  posterior  wall  and  as  nodular  elongated  masscjj  beJtind  the  ]>03terior 
funcial  pillars. 

Prognosis. — In    the   early   congestive   stage   simple   astringent   and 
deniuktut  1<m'uI  remedies  cotnhinetl    with  du'   ivgtdur  use  of    a  mild 
nj>crient  mineral  water  will  etfect  a  cure.     In  the  more  advanced  cases 
in  which  hy]M'rplasia  of  the  mucous  nieni- 
bnine    has    occnrivd,  and    in    which    the  Fm.  223 

lymph  follicles  are  hypertrophietl,  improve- 
ment will  only  ff)llow  the  clestniction  of 
the  tubular  glands  around  which  the  lymph 
m!is»^"i  an'  lor-aled. 

Treatment.  —In  mild  cases  and  during 
the  early  stage  of  the  disease,  or  before 
it  has  advance<l  to  marked  hyperplastic 
an<l  hy[icrlrophic  changes,  the  remedies 
given  under  acute  catarrhal  ]>harj*ngitis 
may  he  usetl  with  some  success. 

Aperient  salines  should  he  given  daily 
for  a  long  period  lo  eliminate  (he  gouty 
and  rheuuiatic  toxic  malcHal  and  to  free 
the  stomach  and  intestines  of  putrefactive 
material. 

In  the  well-advanced  cases  the  lymphatic 
ntMhdes,  whether  di.screte  or  ina.sscd.  as  they 
may  Ix"  on  the  lateral  walls  iK'hhid  the  ]>os- 

terior  pillars  of  the  fauces  1  jiharvngitis  liy[K?rpla.stica  lateralis),  .should  lie 
punctured  with  a  cherry-red  cautery  electrode  (Fig.  1^23).  'l^hc  mucous 
niembmne  should  Ix"  bnisfied  nnce  or  twice  with  a  l(J  jier  cent,  .solu- 
timi  of  c<K'ainc,  and  from  four  to  five  hyperplastic  follicles  bumcii  out 
with  llie  electrode.  I'tillow  with  a  spray  of  SeilerV  solution^  to  snothc 
the  bunieit  areas.  At  the  end  of  the  fifth  or  sixth  day  four  or  five 
more  follicles  may  he  treated  in  a  similar  mamier.  and  so  on  until  they 
an*  all  tlestroycd.  Thin  course  of  lieatment  is  often  verj'  beneficial, 
though  it  may  fail  if  the  gouty  or  rheumatic  diadies(>s  an-  not  also 
corrected.     When  the  uvula  is  elongated  it  should  be  amputated. 


to  pliaryDccal  follicular  slaiitb  iiilhv 
irmlnipnl  n(  folliculiu-  iilmiyniEiti*. 
From  four  (o  6v«  f<>llirl«ti  may  he 
ihua  treatnl  mt  n  uUiug  uudrr 
oocwnti  snMth«tNi». 


EDEMA  OF  THE  UVULA. 


Acute  iriflannnalioii  of  the  faucial  stnictures.  especially  of  the  periton- 
AWtkT  tissue,  is  rn'tpiently  attcnde<l  by  edema  of  the  uvula. 
The   treatment   genendly   pecominended   Is  scarification  or  multiple 
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pimcUires,  to  sillow  tho  excess  of  sfriiin  to  escape.  A  inoi*e  nitional 
pi-ocedLirc  wuuM  be  ki  promote  a  freer  Uow  of  the  Uluoil  tlimit^li  llie 
tissues,  and  tlius  remove  the  obstniction  to  the  blood  current  through 
the  veins.  Tlie  application  of  the  rays  of  li^hl  and  heal  from  a  'AfO 
<a,ndle-|M»wer  elec'tric  lamp  (Fig.  1!J)  to  11m^  neck  at  the  angle  of  tiie 
lower  jaw  acts  admirably  in  this  way.    The  lamp  should  l)e  .suspended 

Flo.  224 


Edmift  <if  ilir  uvuln. 

at  a  ilistance  of  eiglitccn  inches  from  the  patient  and  slowly  [Mi-wed 
bark  and  forth  cnvr  the  neck  for  frnin  (ifleeii  tn  thirty  niiiiiiles,  threi' 
tiuies  daily.  The  patient's  neck  shnuld  tlica  1k^  sponge<l  with  it-ed  water 
to  prolong  the  hyperemia. 

A.'<trinp;en(  lozonpes  containing  knimeriii  lUid  ahim  may  be  used  with 
comfort  to  the  patient. 

ELONGATED  UVXTLA. 

An  elongated  uvula  is  not  a  disease  per  se,  but  is  a  symptom  of  a 
ehroiiicr  pharyngitis,  es|>pcially  epipharingitis.  The  relaxpi^l  |ienfliilnus 
condition  of  the  nvnla  is  due  to  the  irritation  rcsidting  from  the  epi- 
pharyngeal discharge  and  to  the  changed  nutrition  attending  the  epi- 
phar^^lgeal  infection  and  inflammation.  The  uvula  may  he  slender  and 
f)endu)ons,  or  it  may  l)e  eulai^d  (hy[>ertropliied)  and  jjemluKiiis.  An 
elongated  and  elastic  uvula  is  soinetiines  observed  a.s  an  idiopathic  con- 
dition, as  shown  in  the  author's  cas«;  (Figs.  225  and  226). 

Symptoms. — In  robust  subjects  it  causes  but  slight  or  no  .symptoms. 
In  sensitive  patients  it  often  causes  n  reflex  cough  when  it  (ouches  tlie 
epiglottis  or  the  base  of  the  tongue.  The  cough  may  be  spasmodic,  and 
is  usually  dry.  Nausea  and  vomiting,  especially  early  in  the  morning, 
are  sometimes  complained  of.  Patients  have  applied  to  me  for  the  relief 
of  tlie  persistent  hacking  cough,  fearing  tuberrulasis  had  .vt  in.  An 
cxuiniiiation  of  the  lungs  failed  to  ivveal  disease  in  that  region,  whereas 


C^xMllMrry'i  o[»«nitioii  Tor  clormtwd 
uvula. 


Surgical  Treatment.  ^  (a)  The  uvula 
should  Ix'  [minted  with  a  10  per  cent. 
iiohitiiMi  of  cocaine. 

(b)  The  tip  of  the  uvula  is  then  neizeil 
wi(h  force|xs  and  drawn  directly  for- 
ward. 

{c)  While  in  [his  pusittou  it  .should 
Ix*  o|x^rntfd  wilh  heavy  hhiiit  scissors, 
as  .shown  in  Fig.  227. 

By  iiittinj,'  the  iivnla  fnini  in  front 
wliile  drawn  anleriorly,  the  Ijevelled  cut 
surface  of  the  ^tinup  fuees  ptisteriorly. 
Thi.s  i.s  a  point  of  pni<'tiral  importance, 
as  in  swallowing  solid  fcMKi  the  mw 
surfiUT  is  not  irriljited  !)y  it  (Fig.  22S). 

Oassfilbeiry's  Operation.— Dr.  Wni.  K. 
Cassen>erry  recommends  the  followng 
technique  in  the  amputation  of  llie 
uvula : 

(fl)  Secure  uuesdicsiA  by  paintiu};  ihe 
uvula  with  a  10  per  ivut.  solution  of 
CfK'uine. 

(h)  Seizi'  (he  tip  of  the  uvnla  willi 
forceps  and  draw  it  directly  forward. 

(c)  While  in  this  position  an  upwapri 
and  medianwanl  cut  is  made  with  scis- 
sors to  the  crntnd  axis  of  the  uvula.  A 
similar  cut  is  made  on  the  opyx>site  side, 
thus  removiiiff  a  we<]p*-shaped  piece  of 
the  uvula,  as  shown  in  Fig.  22t» 
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(d)  Tbe  auU'rior  and  |X)sterior  cut  edges  of  tlic  wound  are  then 
si«ur<'d  with  two  or  three  bhick  silk  sulurca,  black  thread  being  used, 
l*c<'mi.sc  it  \s  easier  to  locate  at  tlie  Lime  of  its  removal. 

(e)  The  sutures  should  Ixr  removed  at  ihe  end  of  thret;  days. 

Tbe  advantages  c1aime<l  for  lfii.s  inetlKx!  of  operating  are  that  the  eut 
surfaces  arc  sealed  and  not  liable  to  irritation  from  the  ingeste<l  fooil^and 
to  infcrtioii  from  inj^stcd  and  inhaled  pathogenic  bueteria. 

Ilfiiiurrliagi-  has  Ix-en  reported  after  n\^lloto^ly.  This  may  he  avoided 
by  limiltng  the  amputation  to  (he  portion  of  the  uvula  below  its  nnisciilar 
fibery;  tlial  is,  only  the  thin  relaxed  j)ortiou  should  be  removed,  as  the 
bloodvessels  of  tJie  uvula  do  not  extend  lievond  tlte  muscular  fibers. 


RETROPHARYNGEAL  ABSCESS. 


An  al»cess  on  the  i)osterior  wall  of  the  phar^-nx  may  be  actite  or 
ehr(ini<*,  usually  clu^uic.  It  may  be  situated  hi  the  uiesophar^'nx,  the 
hypopharynx,  or  the  epipharynx. 

Etiology. — Tliere  is  an  infection  lieueath  the  mucous  membrane. 
The  morbiil  germs  gain  entnince  through  the  lymph  ve.ssels  and  have  the 
iilrum  of  invasion  in  one  of  the  neighboring  tissues  which  is  iliscasctl. 
'I'onsillitLs,  a  poslopenitivo  tonsillar  wound^  a  lutx'reulous  tonsil,  tul)er- 
ciiloiLs  cpniral  glaruls,  caries  of  the  vertebra  and  syphilis  of  tlie  throat 
may  be  the  immediate  predisposing  causes.  The  author  observed  one 
case  following  the  complete  excision  of  the  tonsil  in  an  adult.  Most 
of  the  chronic  cases  occur  in  tuberculous  and  strumous  chihlreii.  Post- 
plmryngeai  abscess  is  often  associated  with  tubcreulous  glands  of  the 
neck.  The  glanrlular  involvement  is  prctbably  sccondar)'  to  the  pharj-n- 
geal  abscess,  or  lH)th  may  be  secondary  to  a  tultcreulous  affection  of  some 
other  ^Inicttire. 

Symptoms. — The  patient  complains  of  painful  deglutition,  and,  If  llie 
swelling  is  in  the  hypopharynx.  of  dyspnea,  which  may  threaten  life 
or  even  cau;*e  deatli.  Cough  is  constantly  present.  The  voice  Is  similur 
to  (hat  [ire.sent  in  quinsy.  In  acute  abscess  (lie  temperature  may  be 
elevated  from  1°  to  2°.  whereas  in  chroiiie  abscess  it  is  little  altennl. 

Diagnosis. — The  abscess  .should  l>e  ditTen'niiated  from  aneurysm, 
malformation  of  the  vertebra?,  and  iiifliunniaton.-  swelling  of  die  ntncous 
inembmni-. 

Aneurysm  of  an  arlerr  in  this  region  has  been  mistakenly  diagnosticated 
a.H  lelropharyngeal  altscess,  with  fatal  results  following  incision.  The 
pulsntion  and  bruit  present  in  aneurysm  shnnld  l>e  sought  for  in  all  eases 
of  Hus|M;ctcd  al»s«x?.ss<'s  iif  the  phar\iiix.  The  |)ulsali(iii  niay  lie  noted 
with  tl»c  eye  or  finger,  while  the  bruit  may  be  distinguished  with  the 
stetho«eof»e  introduced  through  the  mouth. 

Midformation  of  the  pasterior  wall  of  the  pharj'ux,  causing  bulging 
of  tnie  side,  is  (k.-cils  ion  ally  fouud.  Tbe  hanl,  finu  chanicter  of  the  iiulss 
n-adily  distinguishes  it  from  the  soft  bjtggy  mass  in  aKsei*s.s  formation. 

^VeuU-  infeetiauK  inflanunutioiis  of  the  pharyngeal  mu(>ous  menibnuie 
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sometiines  simulates  rctropharjiigeal  abscess.  The  diflference  in  the 
resistance  upon  tlij;;i(nl  examination  will  determine  which  of  the  pro- 
cesses is  pmsent. 

Prognosis. ^The  ilani^r  in  very  young  subjects  is  chiefly  due  to 
sutfix-itlion,  and  to  slmugidation  upon  the  spontaneous  rupture  of  the 
abscess.  In  older  patienLs  this  danger  is  not  so  pronounced,  as  their 
rellexes  cuable  them  to  ward  off  or  anticipate  tltese  dangers.  Under 
treatment  the  progiinsis  is  nearly  always  good  except  when  the  disease 
is  fhie  to  tnberc^ulous  caries  of  the  vertebne. 

FU.  230 


'"'IM 


Tlip  oral  oi>cTBliuD  fur  ictnii'Iiuo' nKi-*al  BbacoMo.      Thr  fiiucvr  is  itavd  *«k  nide  to  tfa*  flnettutlnr 
arm  nml  bb  a  t<ingii*>  (Jvprowur,  wlule  a  sliurt-blailnl  Fcalpd  (•  umtd  to  op«o  the  mbactm 

Treatment. — The  main  indication  for  treatment  U  the  immetiiatc 
evacuation  of  the  pus.  This  may  be  accomplished  by  (rz)  the  internal 
or  {b)  the  exiemal  route.  The  internal  opirntion  should  always  be 
tried  first,  and  followed  by  the  injection  of  iodofonn  glycerin  emuUion 
(Esmarch  and  Kowalzig).  Should  simple  puncture  and  evacuation, 
followed  by  the  Injection  of  the  itxloform  einul.siun,  fail  the  external 
opomlion  shouhl  Ih?  ix'rforined. 

Technique,  -/fiirnu//  Operation, — (a)  Place  the  patient  upon  a  table 
with  his  head  lowered,  Ui  prevent  the  larjaix  Ix'ing  bathed  in  pus.  In 
children  this  precaution  is  especially  urgent,  as  their  reflexes  are  not 
sufficiently  trained  to  prevent  suction  of  the  tufectcfl  secretions  into  the 
trachea  and  lungs,  where  it  mi^ht  cause  aspiration  pneumonia. 

(6)  lutriMliice  the  left  index  finper  into  the  mouth  and  place  the  tip 
against  the  soft  !ilu<-(ualiug  tumor. 
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(c)  ItitroJucv  a  short-bUule<!  5cal|)el,  ur  a  lonj^vr  one,  tlie  proximal  end 
of  wliioh  is  wrap(M.>d  with  a  strip  of  adliesive  plaster  or  cotton  into  tiie 
iiionlb,  usiu^  the  intrwliutfd  fiiij^r  as  a  i^iUla  (Fig-  2.':M)). 

id)  Incise  the  alHccsa  wall  by  the  side  of  the  finger,  llie  pus  tlien 
Hows  through  the  incision  into  tlie  pharyngeal  ciivity,  from  whicli  it  may 
Ix  removed  witii  moist  gauze  sponges  grasped  by  arterj'  foreeps,  or  it 
may  be  exjxTtorateil  by  the  [Witient. 

if)  After  all  the  pus  lias  U*en  thus  removed,  irrigate  the  cavity  with 
warm  boric  acid  solution  and  inject  the  iodoform  glycerin  emuUion 
into  the  wound.  The  injections  may  be  n*peate<!  ewry  day  or  two,  and 
if  steady  improvement  follows,  a  cure  may  be  expected.  If,  however, 
improvement  does  not  follow,  the  external  openition  should  Im-  iwr- 
formed. 

Fio.  231 


Tt'e  eslnriial  npmfttMm  fur  nttropbaiD'Dg*al  nhAonu.      Tht  fajM^Jft  cnplnfiina  (Up  abiiecw  la 
pUDctuml  ami  opened  with  nrlvry  forceps. 

External  Ojxrration. — Generally  speaking,  the  external  ojienition 
consisU  in  maKing  an  excision  eitlier  anterior  or  pasterior  to  the  .stemo- 
nmstoid  nnis<rle,  and  isxtendlng  it  inward  by  blunt  diss<>eti()n  to  the 
anterior  wall  of  the  vertebral  column,  where  the  abseens  cavity  i,s  located. 

If  only  the  retropharyngeal  abscess  is  to  be  included  in  the  opt^ration, 
the  incision  should  Iw  made  posterior  to  the  stemoniHsloid  muscle;  if, 
however,  there  are  diseased  cervical  glands  to  l>e  removed  at  the  sajne 
time,  the  incision  should  Ijc  made  anterior  to  the  muscle  (Kig.  231), 

Tlic  folldwing steps  in  the  oix-ration  should  be  observed: 

(a)  The  field  of  o[)eration  should  lie  shaved  and  scrubla-d. 

(b)  Genend  anesthesia. 

(r)  An  incision  two  or  thrpe  inches  long  should  Ite  made  through  the 
skin  over  either  the  anterior  or  the  posterior  border  of  the  stemomastoid 
inu.s«rle  on  a  plane  with  the  retTophnrNTigeal  ahsee-ss.  The  tlissection 
should  \te  contirnieil  until  the  clcep  cervical  fascia  is  oix-nc*!  and  the 
iMinteriif  the  stemomastoid  muscle  is  bnaight  In  view. 
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(d)  The  stemoiiiustoiM  iniitsclL'  is  llieii  M-panitcd  l>y  bliinl  dissection 
from  the  adjacent  tissues,  and  is  dniwii  forward  witli  a  retractor  to 
expose  the  operative  field. 

(e)  Still  usiu^  Ithiiit.  di.ssertioii,  the  canitid  shealli  with  its  vessels  and 
iierve.s  ih  separaleii  frr>m  (he  vcrtebm  and  cau'fully  drawn  forward. 

(/)  The  dissection  is  curried  in  front  of  the  vertebra  to  the  abscess 
wall. 

(jr)  The  abscess  wall  ts  punctured  with  closed  arterj-  forceps;  the 
fonejjs  is  then  Introduced  into  tlie  cavity,  the  blades  spread  apart,  and 
withflrawn  from  the  cavity  (Fiff.  23lj.  Tlie  aliscess  is  thus  freely 
opened  and  evacuated. 

(./()  Dif^ital  examination  of  the  ca\nty  .^^houtd  Ik?  made  for  necrosetl 
bone,  and  (o  note  the  conditifHi  of  the  soft  tissues  and  abscess  content'^. 
If  the  secretions  are  thick  and  caseous,  they  may  be  removed  by  gentle 
curettage, 

(i)  Irrigation  with  warm  boric  acid  or  the  glycerin -iodoform  solution 
completes  the  evacuation  of  the  contents  of  the  abscess. 

(J)  Introduce  aspiml  tul^e  deep  into  the  wound  for  drainage  "purpost's. 
The  tube  may  lie  withdrawn  a  little  each  day  after  the  discharjre  has 
ceased,  and  aUaiidoiie*!  altoj^ther  at  the  end  (tf  ten  days  or  two  weeks, 
after  wliieh  the  externa]  wound  closes  by  gninuiution. 

If  cervical  glamls  are  to  \k-  removed,  or  if  the  abscess  points  anteriorly 
to  the  stemomnstoid  muscle,  tlie  incision  should  Ix'  made  anterir>r  to  die 
muscle.  The  group  of  glands  involved  should  be  removed  en  ma^ne,  us 
to  leave  some  of  them  almost  surely  means  a  secondary  operation. 


MALFORMATIONS  OF  THE  PHARTNX;  STENOSIS  OF  THE  PHARYNX. 

Malfnrmnti<ms  i>f  the  phan,-nx  may  \ye  either  (I)  congenital  or  (2) 
acquired. 

Those  of  congi-nital  origin  may  be  in  the  form  of  an  imperforate 
pharynx,  from  a  faihire  in  the  embrvological  development  of  the  anterior 
end  of  the  foregut,  and  the  mvagination  of  the  ectoderm,  which  fornw 
the  <-avity  nf  the  mouth.  U^he  enibrvologica!  stnirtiires  in  tills  region  are 
very  complex,  and  it  is  a  wonder  congenital  u  ml  form  a  lions  are  not  nmre 
freciiient.  Congi-nital  malformation  Is  usually  in  the  form  of  a  con- 
striction or  pouf^li,  or  of  a  cotnplete  closure. 

Acquired  malformations  are  due  to  inHammatory  and  degenerntix'c 
changes  in  the  walls  of  the  pliannx.  .Sypliilis  is  the  mast  eonunon 
cause.  There  is  more  or  less  destruction  of  the  uvula  and  soft  palate 
in  the  tertiar\'  stage,  follow^etl  by  cicatricial  contraction  and  adhesion  to 
a<ljacent  parts.  'Phe  .soft  palate  in  these  cases  is  usually  adlK'Pi*nt  to 
the  posterior  wall  of  the  [)!umiix,  and  may  cause  almost  complete 
separation  of  the  mesopharvnx  from  the  cpijiharynx.  In  Kig.  202  there 
is  only  H  small  o|jening  the  size  of  a  lead  [lericil  coi 1 1 inn nica ting  with  tlie 
epiphar}'nx.  The  scars  in  sj'jjhills  are  stellate  in  their  arrangement. 
i.e.,  they  radiate  frotn  the  site  of  the  original  ulceration.     The  inges- 
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tion  of  scalding  fluid   and  caustic  drugs  may  cause  scar  tissue  and 
cicatricial  contraction. 

Treatment. — The  treatment  of  syphilitic  scar  tissue  and  adhesions  is 
attended  by  failure  in  the  majority  of  cases.  The  scar  tissue  may  be 
removed  and  the  adhesions  broken  down,  though  they  speedily  reform  and 
le-adherc.  Obturators  have  lieen  used  in  the  isthmus  between  the  meso- 
pharynx  and  epipharynx,  to  keep  the  channel  open  and  to  prevent 
adhesions,  with  occasional  success.  The  tendency  for  syphilitic  scar 
tissue  to  reform  in  spite  of  all  obstacles  is  the  chief  hindrance  to  the 
successful  treatment  of  these  cases. 


CHAPTER  XIX. 

THE  FUNCTIONAL  NKUROSES  OF  THK  riIAU\'N\'. 

Neuroses  of  Sensation.— Tlie  truin  of  syin)>toiiis  in  phar3^lgeat 
neuroses  of  st'risutioii  Is  aUtut  llie  same  as  in  the  larvnx,  mam'  uf  tluMii 
being  due  to  rpoiprocal  lesions.     (See  Neuroses  of  the  Lurjnx.) 

Aiiesiiiesia  of  the  pharynx  is  not  of  any  great  clinical  significance, 
excepting,  perhaps,  when  it  accompanies  progressive  bulbar  disease. 
Insane  patients  are  apt  to  have  it,  even  though  no  form  of  paralysis  is 
prei«*nt  In  the  pharynx  or  elsewhere  in  the  body.  In  cases  of  marked 
anesthesia  uivolving  the  whole  pharynx,  the  soft  palate  and  larynx  are 
usually  likewise  anestlietic.  Diphtheria  often  causes  it,  and  it  sometimes 
accompanies  the  other  exanlliematous  fevers.  It  may  even  be  present 
in  Ux-al  inflammations  of  the  pharyngeal  mucosa. 

(.For  treatment,  sec  iVnesthesia  of  the  Larynx). 

Hyperesthesia  of  the  pharynx  is  the  most  frequent  of  the  pharjugeal 
neuroses.  It  often  occurs  in  those  who  are  otherwise  healthy.  These 
cases  do  not  tolerate  the  laryiiigoscopic  mirror  in  tiiroat  examinations. 
They  also  resist  the  mtroduction  of  the  Eustachian  catheter.  The  mast 
sensitive  areas  in  the  pharynx  are  the  arch  of  the  soft  palate  and  the 
vault  of  the  cpipharyiix. 

Ifypersensitivetu'ss  accompanies  both  acute  and  chronic  inflammation 
of  the  phan.'nx.  It  is  also  a  frequent  manifestation  of  hysteria.  It  is 
more  common  in  men,  and  especially  fat  men.  Habitual  smokers  and 
drinkers  are  subject  to  it.  It  is  but  rarely  a  symptom  of  central  brain 
disease.     The  hy|>ersensitive  areas  .sometimes  appear  on  the  tongue. 

Fari'filhcmti  occurs  about  as  frequently  as  anesthesia,  and  less  fre- 
c[uently  than  hyperesthesia,  and  often  baffles  the  .skill  of  e.xaminers  and 
o|jerators.  Tonsillar  disease  is  often  the  cause  of  it,  hence  these  organs 
should  l>e  thoroughly  examineiJ  for  dtsea.sed  conditions.  The  pa.ssage 
of  a  bolus  of  food  or  foreign  body  may  cause  an  abnusion,  which  may  be 
followed  by  the  sense  of  u  foreign  bixly  in  the  throat.  The  menoi-iause 
i.s  frequently  attended  by  pen.'crted  sensations  in  the  phan-Tix  I  have 
bad  |)atients  at  this  period  complain  of  the  sensation  of  a  rope  or  hairs 
in  the  ihrotit.  Hyperplasia  of  the  Ungual  tonsil  seems  in  some  cases  to 
cause  it.  The  same  is  true  of  elongation  of  llie  uvtihi,  though  the 
elongated  uvula  is  usually  a  sigti  of  e[)i[>harvngitis,  antl  the  paresthesia 
may  be  due  to  the  "dropping"  frtim  the  epiphar>'ngcul  region,  (iranu- 
lar  pharjTigitis,  es|)ccially  when  it  involves  llie  lateral  walls  (pharyngitis 
hy|>ertropliicu  lutenilis),  gives  rise  to  an  irritation  between  the  [)as- 
tcrior  pillars  and  the  pharyngeal  wall,  which  is  sometimes  accompjmied 
by  paresthesia.     It  is  occasionally  associateil  with  globus  hyslericns. 

The  perverted  sensations  eompiaineil  of  are  cold,  heat,  n  foreign  lM)dy, 


THE  FUNCTIONAL  NEUROSES  OF  THE  PHARYNX 


347 


itching,  tickling,  and  the  dislocation  of  the  essential  parts  of  the  fauces 
and  pharynx.  Patients  sometimes  coinptain  of  swallowing  the  soft 
palate,  etc.  Mast  of  the  female  cases  seen  hy  me  have  suffered  from 
itielaiichcilla  during  tlie  menopause,  and  have  iiad  a  suici<lal  tendency. 
One  patient  conmiitted  suicide  hy  drowning  some  niontlis  after  she  passed 
from  under  my  obscr\'ation.  The  paresthesia  may  be  so  niarke<i  as  to 
cause  a  distressuig  cough  and  laryngeal  or  esophageal  spasm. 

Nruralgia  of  the  pharviix  is  difficult  to  diH'crenliatc  from  muscular 
rheumatism  or  neuralgia.  Neuralgia  is  painful  without  pressure,  white 
rheumatism  is  painful  with  and  without  pressure.  Anemia  and  chlorosis 
are  often  the  cause  of  neuralgia,  whereas  rheumatism  is  more  often 
associated  witli  plelhom.  Eniai7i^<J  single  pharyngeal  follicles  may 
become  so  painful  as  to  simulate  neuralgia.  Loadized  pressure  upon 
the  follicles  should  cause  pain  and  thus  clear  the  diagnofiLs. 

Tlie  Ircatment  of  neuralgia  should  Ijc  addressed  to  the  cause  when  it 
can  be  detcruiined,  as  well  as  to  the  relief  of  the  i>ain.  Iron,  strychnine, 
arsenic,  bitter  tonics,  and  the  regulation  of  the  bowels  should  be  the 
basis  of  the  treatment  in  those  cases  in  which  anemia  is  the  cause. 
In  chlorosis  euemata  should  be  given  to  unload  and  cleanse  the 
rectum  and  lower  bowel,  to  stop  the  absorp^on  of  j)utrefactive 
material  and  bacteria  into  the  eircidatory  .system.  Exercise  in  the  open 
air  and  sunshine  is  of  the  greatest  value  in  these  cases.  PalienLs  should 
be  encouraged  to  ]»lay  golf  or  other  outiioor  R|>ort,  or  to  work  in  the 
flower  or  vegetable  garden,  or  in  the  poultry  yard.  The  outdoor 
exercise  should  have  a  constant  and  alluring  motive,  or  it  will  soon  be 
abandoned. 

Neuroses  of  Motion. — Neuroses  of  motion  of  the  pharyngeal  muscles 
may,  like  tho»e  of  the  lar)iix,  l>e  divide<l  into  two  general  classes  (Browne) : 

1.  ,'itinm*,  or  [mralysis,  which  may  be  unilateral  or  bitateml.  The 
akinesis,  or  paralysis,  may  be  still  further  sulKliviflcd  into:  (a)  Paralysis 
due  to  bulbar  disease  (central  paralysis),  (b)  Paralysis  due  to  diph- 
theria (peripheral  paralysis),  (c)  Paralysisdue  to  or  complicating  faucial 
paralysis  (central  or  peripheral  paralysis) .  (d)  Paralysis  of  the  pharyn- 
geal constrictors. 

2.  Ilyperkinesis,  or  spasm. 

Paralysis  Due  to  Bulbar  Disease;  C«ntrsl  Parslysis. — The  following 
central  lesions  may  give  rise  to  phuryiigeal  pamlysis:  acute  and  chronic 
bulbar  niyelilis,  hemr)rrliap',  luinurs,  ciiiboii-^m,  iifid  basilar  meiiingilis. 
Acute  Bulbar  Paralyiii;  Central  FmljsiB^—Sifm ptom.t.- -\n  acute 
bulbar  myelitis  the  symptoms  develop  rapidly,  and  the  fatal  end  result 
is  likewise  rapid.    The  symptoms  are  as  follows: 

(a)  Suddenness  of  attack. 

(6)  Severe  headache. 

(c)  Dysphagia. 

(ef)  Ilespiratory  emlmrnussment. 

(«)  Difficulty  in  articulation. 

{/)  Giddiness. 

(g)  Unsteady  gait. 
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iRYSX  AND  FAUCES 


Profftiosis. — TUv  ])r(>^nosls  is  extremely  grave. 

Trmtinenf. — While  tlicse  ca-scs  are  alnirtst  iircessarily  hojH'less,  Ihey 
should  Itc  treatcil,  for  "while  there  is  life  ihcrr  i.s  hope."  BlcnxJIettin^ 
l)ycii[ipin^4»r  let'che.s  should  U'  early  aiul  fn'dy  em|j|oycd,  In  relieve  the 
utHiinuTinlor}'  ]>roetvs.s  al  the  Iwise  of  die  Imiiii.  lee  slinuld  U*  ajiplied  to 
the  j>han.'nx  and  to  the  nape  of  the  ueek.  The  hliXKl  tension  should  \*e 
lowei"ed  by  the  administration  of  cathartics  and  such  other  remedies  as 
are  employed  for  spiuali  myeliiis. 

Chrooic  Bulbar  Paralysis;  Central  Paraljrais. — T'luhie  exposure  to  cold, 
prolon<;;cd  violent  exi-itement,  extreme  fatigue,  and  luck  of  nutrition  are 
etiological  factors.  Heredity  seems  also  to  largely  influence  its  occurrence. 
It  is  more  common  in  males,  and  \s  nirely  obsen'cd  l>efore  the  age  of 
thirty-five.  In  rare  raspA  it  may  lie  ilue  to  an  iujurj-  or  to  .sunstroke. 
Syphilis  and  tuberculosis  should  also  be  mcluded  as  causative  agents. 

Sympiontn. — Pharyngeal  [jaralysia  may  he  the  first  syniptom  of  pro- 
gressive bulbar  disease,  though  the  tongue  is  usuallv  tlie  first  oi^n 
affected.  A  typical  case  first  involves  the  tongue,  and  is  then  followed 
liy  ]>araly.sis  of  the  lips,  the  phanr*ngeal  and  Ian.rigeal  muscles.  Tliis 
order  of  involvement  is  almost  ahvay.s  present.  The  paralysi.s,  at  first 
slight,  gradually  increases  in  severity. 

jjiaynosls. — In  the  beginning  the  disease  may  be  mistaken  for  bilatend 
facial  paralysis,  though  tlic  history  of  a  sudden  ons<'t.  followe*!  by  progn.*.^- 
sive  chronic  paralysis  of  the  tongue,  pharynx,  and  larynx,  together  with 
the  lips,  should  render  the  diagnosis  of  buUwr  paralysis  almost  certain. 
In  bilateral  facial  paralysis  the  tongue,  phar^Tix,  and  larjiix  are  not 
affected.       In  rare  cases  the  tongue  and  fauces  are  not  involved. 

Prognosis.  -'Vhe  prognosis  is  usually  fatal,  though  there  may  be  re- 
missions before  death  occurs.  Patients  often  succumb  to  inanition  or 
pneumonia. 

/"wn/HW^^— Galvani.sm  has  been  u.sed  to  combat  nerve  <Iegt^neratii 
and  faradism  to  maintain  the  muscular  vigor,  with  but  little  success. 
.Str\'chnine  is  of  value  as  a  nerve  tonic.  In  syphilitic  cases  the  iodides  are 
indicated. 

Diphtheritic  Paralysis;  Peripheral  Paralysis. ^ — Paralysis  of  the  phamigcal 
muscles  is  often  an  early  sequel  of  di]>litlHTia  and  of  [jseudomembranous 
sore  thrcMit.  The  nniscle  filters  undergo  more  or  less  degeneration  from 
the  presence  of  tlie  bacterial  toxins,  and  there  is  a  mechanical  hindnince 
from  (he  cellular  infiltration  of  the  tissues.  In  addition  then'  is  a  degener- 
atiiHi  of  the  [H'ripheral  nerve  niH'i-s  fn)m  the  same  causes. 

Sy/mploiiiJi. — The  voire  un<lergoes  great  changes  on  account  of  the 
paralysis  of  the  phiin.iigeal  muscles,  as  they  arc  utilized  m  articulation 
and  voice  placement.  The  voice  has  the  so<allcd  *'nasal  quality,'* 
closely  resendiling  that  jtreseut  in  cleavage  of  the  hard  and  soft  palate. 
Tlie  velum  and  uvula  an-  rchixed  and  can  only, lie  raised  by  forced  in- 
spiration. One  side  is  usually  moix'  aiVected  than  the  other,  or  it  may 
be  bilateral.  The  paralysis  ap|X'ars  on  or  about  the  fiftiH*nth  day  after 
convalescence,  at  winch  time  ocular  sym]>l(inis  may  also  develop. 
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Treatment. — The  ])rophyla('tic  treatment  consists  in  the  atiniinistra- 
lion  of  ftntitoxin  during  tlie  t]i])litlieria.  After  the  [wiralysia  !ia.s  (levelo|je<l, 
galvanism,  furadism,  untl  rectal  feeiJiiig  .stiould  bo  adhered  to  in  onler 
to  iiiainttiin  muscular  and  nervous  lone  wliile  tlie  degenerated  nerve 
filjers  arc  Ix-ing  restored.  Tliick  aoups,  gnipc  juice,  etc.,  may  be  given 
(»er  nvtnm. 

Pftnlysia  of  the  Pfaarynx  Complicating  Facial  Paralysis.— According  to 
Zicmssen  and  Houche,  when  llie  lesion  is  above  llic  geniculate  ganglion 
the  phanTix  is  often  associated  with  facial  |>aralysis.  The  uvula  does 
nut  move  upon  phonatiou  and  is  detlected  to  one  side.  The  symptoms 
are  tlw  same  as  tluwe  in  diplitheritic  paralysis,  and  include  such  .structures 
as  are  supplied  by  the  seventh  nerve, 

Paralysi.s  of  the  constrictor  nuisclcs  of  the  pharjiix  is  alwaj-s  aeconi- 
panicd  hy  paralysis  of  (he  esophagus.  The  dysphagia  is,  therefore, 
cxoeotlingly  well  markcti,  and  is  often  the  only  distinctive  sjTnptoni. 

Byperkinesis,  or  Spasm  of  the  Pharyai. — Etiolotfy. — vSpasni  of  the  pharyn- 
geal nnisrles  of  the  phamix  is  a  rare  affection.  Ii  may  occur  from 
iiisignificant  causes,  as  UMilitis,  fon'ign  hwlies,  globus  liystericiis, 
enlarged  phamigeal  follicles,  neuralgia,  and  chronic  and  acute  inflamma- 
tions, or  it  may  Ite  an  early  .symptom  of  a  serious  central  lesion. 

The  more  dangerous  form  of  spiusm  of  the  pharj-nx  Ls  encountered 
in  hydrophobia,  edema  of  the  glottis,  brain  tumors,  paralysis  agitans, 
and  other  nervous  conditions. 

S^mptom-^. — C'hmnic  spasm  of  the  phanTix  involving  the  soft  palate 
and  uvula  may  Ije  the  chief  symptom.  The  levator  palati  is  the  muscle 
affecteil.  'Hie  spasm  of  this  inus<'le  ilraws  the  soft  palate  upwartl  a 
numl)cr  of  times  in  rapid  succession,  after  which  it  relaxes.  During 
the  spasm  there  U  a  clicking  noise  as  the  |)ala[e  leaves  the  pharyngeal 
wall.  The  click  is  audible  to  those  near  hy.  Inspection  shows  the 
adhesion  which  upon  Ix'ing  overcome  causes  the  noise. 

VrfMjitofiis. — The  prognosis  is  fair  in  those  cases  due  to  simple  causes, 
pnnided  appropriate  treatment  is  instituted.  If  due  to  a  serious  central 
le.s!<in,  hydrophobia,  edema  of  the  glottis,  brain  tumor,  or  [>aralysis 
agitans  it  is  grave. 

Tmihneni.—M  the  spasms  are  Hue  to  a  foreign  lnMly,  it  should  he 
remove<l.  If  due  to  local  inflammations,  appnipria(e  remedies,  else- 
where described,  should  he  used.  When  due  to  saprophytic  ahsf>rption 
from  tikc  rectum  tin*  lower  bowel  should  lx>  flushed  by  enemata,  outdoor 
exertise  advi.sed.  and  a  nutritious  but  unstimulating  diet  followed.  When 
ilue  to  hydrophobia  it  should  Ite  treaterl  rather  than  the  spasms  of  the 
pharynx  wliirit  are  incidental  to  the  disease.  StimulanLs  of  any  sort 
should  \ye  avuiiled  in  all  cases. 
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\EOPLAS>tS  OF  THE  Pa\R\*NX. 
BENIGN  NEOPLASMS. 

[a)  Papillomata.^rapilloinata  c»f  the  walU  of  the  phar)*nx  are  mthep 
rare,  wliik'  tUvy  an'  roTriTnoij  in  the  fanoial  re^on.  'I'heir  favorite  sites 
are  u[>on  tlie  uviila,  free  borders  of  the  pillars  of  the  fauces,  aud  the 
tonsils.  The  histological  diflfcreuccs  between  the  mucous  membrane  of 
the  pasterior  wall  of  the  phan'iix  and  the  mucosa  of  the  uvula,  pillars, 
and  tonsils  account  for  the  sites  elected.  The  posterior  wall  of  the 
pharynx  is  covered  by  stjimmous  epithelium,  wherea.s  the  other  struc- 
tures arc  covcped  by  columnar,  and  m  many  places  by  columnar  ciliated 
epithelium.  In  spite  of  the  varying  striK-tural  differences,  papiltomala 
appear  in  all  parts  of  the  pharynx  ami  fautvs,  though  more  frequently 
in  the  fauces. 

TUey  may  be  single  or  multiple,  sessile  or  pedunculated.  Behind 
the  fauces,  or  in  the  pliarvnx  proper,  they  are  rarely  pedunculated,  and 
are  chiefly  liinlted  tn  llie  ragged  excrescences  following  syj)hilitic  and 
lupus  inHauuujitions.  Papilloiuata  are  composed  of  elevations  of 
epithelial  cells  which  contain  a  connective-tissue  core  more  or  less  richly 
supplied  with  bloodvessels.  The  epithelial  elevations  prow  outward, 
while  in  epitheliomata  they  grow  inwarti.  The  elevations  vary  in 
size  from  a  jnnhead  to  tumors  of  considerable  sl-/e.  Tliey  often  contain 
"jx'arls"  or  "nests,"  wliich  may  lie  mistaken  for  tlic  nests  or  pearls  of 
epitheliomata.  The  cells  m  papillomata  are  uniform,  whereas  tn  epithe- 
liomata they  are  multiform.  Paplllomatn  are  liable  to  become  converted 
into  epitheliomata  of  the  malignant  tyjic,  hence  they  should  always  be 
viewed  with  suspicion.  They  may  Ix^  in  the  transitional  stage  wlien 
obser\'ed,  though  most  of  them  are  true  papillonmta  with  an  outward 
growth  of  the  epithelial  elevations. 

Primary  pa]>illomata  are  usually  surroumled  by  an  intiammalorv*  area. 
Secondary  papillomata  are  the  re.sult  of  a  preexisting  inflammation, 
as  in  sii-philis  (Fig.  232). 

The  presence  of  a  papillnmalous  growth  in  (he  fauce-s  or  pharviix 
often  excites  a  cough  reflex,  with  a  sense  of  fulness  and  tickling  in  the 
throaf. 

Treatment. — The  treatment  of  papillomata  is  usually  so  simple  that 
a  detailed  description  of  the  procedures  need  not  be  given.  The  tumor 
should  Ix'  removed  to  its  base  with  a  knife,  snare,  cutting  fon^ps.  or 
cautery.  The  base  of  the  growth  sliould  be  removed  or  caulerizt'd  with 
solid  .silver  or  the  galvanix-auterj*.  If  this  Is  not  done  they  are  apt  to 
recur. 
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(M  Teratomata.— T^niiox  Browne  says,  "  The  conncotion  l)olween 
Ifmloinata  hhiI  fvstomata  is  so  intimate  and  (heir  origin  so  obscure 
that  it  is  exix'iiient  to  descnbe  thcju  together."  I  shall  not  do  this, 
hut  will  attempt  to  characterize  tliem  as  distinct  patholopeal  entities. 

TtTutomata  are  usually  congenital  and  consist  cf  tissue  growths 
.springing  from  two  or  three  embryological  germinal  layers.  They  ap|»ear. 
therefore,  most  frequently  in  those  regions  where  the  various  germinal 
layers  are  in  dose  apposition  (Browne).  The  phan|-nx,  resulting  prac- 
tically from  the  junction  of  the  neural  and  the  flermjil  epiV»lasts  with  the 
hy|M>l>lasLs  of  the  foregut,  is,  therefore,  a  suitable  location  for  the  growth 
of  teratomata.     Bland-Button  called  attention  to  tliw  fad  in  188<V 

The  majority  appear  in  tlte  epiphar\iix,  thoiigli  rpiite  a  few-recordefl 
cases  were  in  the  meso-  and  hypitpliarynx.  They  wen*  sometimes  culled 
"hairy  pharyngeal  polypi,"  as  they  are 
iLsually  pe<hinculate(I  cysU  filled  with  hair 
and  other  histological  structures. 

Conitzen  n*porled  11  "hairy  polypi,"  or 
teratontata,  which  were  cystic  and  contained 
hair,  cartilage,  skin  stnictiire,  and  bone. 
The  cysts  are  usually  pedunculated,  and 
may  be  attached  to  any  pari  of  the 
phur.nx. 

Treatment. — The  tpcatment  consists  in 
the  removal  of  the  growth  with  the  snare, 
knife,  or  cautery.  rflUteriztrig  the  base 
seems  to  prevent  recurrences. 

(c)  Oystomata. — They  unnally  occur  after  the  twentieth  year  of  lifi*. 
more  often  in  middle  and  advanced  age.  They  are  usually  retenlinti 
cystH  or  nmc<H*elcs,  due  to  the  closure  of  the  mouths  of  the  pliaryngi-al 
follicles,  cither  by  inflammatori*  contraction,  epithelial  plugs,  or  by  the 
Haceid  folds  of  membrane  in  advariccrl  life,  The  cysL«;  contain  a  glairy 
fluid,  though  in  some  cases  it  is  inspissated  and  much  thickrneil.  They 
are  usually  .superficially  located,  though  Uuugi  speaks  of  a  submucous 
cyst  occurring  in  ihe  submucous  tissue  which  was  difficult  to  see,  aixl 
which  he  thinks  must  occtir  much  more  often  than  is  generally  lH»lieved. 

Cv-sL^t  are  usually  sessile,  ami  often  give  rise  to  the  symptoms  descriljed 
under  reflex  neuroses,  as  asthma,  migraine,  etc. 

Treatment. — The  treatment  consists  in  the  erueleation  of  the  cyst 
membrane,  though  thorough  cauterization  of  the  lining  of  the  sac  is 
usually  follnwrd  by  the  obliteration  of  the  tumor. 

[d)  Lymphomata  or  Lymphadenomata.  — This  variety  of  benign 
tumor  is  the  most  frequent  growth  in  the  [iharAitx.  Iliis  is  to  Iw 
expected  on  account  of  the  widely  disseminated  tonsillar  tissue  and 
the  numerous  lymphoidal  vestiges.  'I^hc  matrix  «)f  the  lumtir  is  con- 
nective tissue,  in  the  meshes  of  which  are  uggregate<I  the  I'ltnphoid 
celti.  The  cell  groujis  are  often  crowded  togi'ther  and  \nry  greatly  in 
size.  'ITicy  have  a  strong  tendency  to  nndtiplicity,  just  as  in 
lymphoidal   tumors  elsewhere.     They  may  be  attended   by  or  even 
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follow  mcdiftstinnl  complications  of  a  like  nature  (Viilar).  A  single 
lumor.  especially  when  pedunculated,  at  times  offers  some  diaj^oslie 
difficulties.  But  when  we  take  into  consideration  that  the  adjacent 
lymphatic  glands  in  the  neck  are  enlarged  and  soft,  the  tumor  in  the 
pharynx,  diou^h  p*^diinculHted,. should  lH'siisj)ectwl  (o  Ije  ivmphoinntous. 

(r)  Myxomata. — Myxomuta  of  the  pharynx  is  exceedingly  rare. 
Browne  in  his  wliole  experience  never  sawu  case.  Clascly  allied  to  them, 
however,  arc  the  so-called  mucoceles  due  to  dilatations  of  the  mucous 
^lan<ls.  The  uuicocclcs  are  important  as  they  aiv  readily  recognized 
and  arc  easily  citwUcated  by  excision  or  the  actual  cautery. 

(/)  Fibromata.^After  lipomata,  fibromata  are  next  in  order  of  fne- 
quencv.  The  structural  arrangement  is  often  so  Hke  that  of  sarcomata 
it  is  difficult  to  differentiate  them.  The  clinical  history  is,  therefore, 
the  guide  in  diagnosis.  In  verv'  rare  uistjinces  a  inyxonuitnus  tumor 
may  take  on  the  tendencies  and  aspects  of  a  fibroma,  just  as  primary 
fibromata  may  Ix'come  mucoid  in  cliaracter.  Kibronmta  are  rare  in 
advanced  age,  but  arc  quite  common  in  young  and  middle  adult  life. 
This  seems  to  \t€  true  of  nearly  all  neoplasms  springing  from  the  inesoblast. 

Fibromata  may  l>o  either  sessile  or  pedunculated,  more  often  the 
latter.  Tliey  are  ct>ni[w>sed  of  den.sely  packed  spindle  cells,  with  an 
lUKleveloped  matrix  of  connective  tissue.  Tliey  are  encapsulated,  and 
do  not  oft<!n  attain  a  large  size.  Bhuls  rejiorLs  a  cuse  in  which  tlie  entire 
fauces  was  filled  by  a  fibroma.  They  are  usually  single  and  of  slow 
growth.  "^ITiey  have  their  origin  jn  the  fibrous  tissue  and  the  periosteum 
of  any  part  of  the  i>har\'nx.  The  covering  of  the  basitlar  process  of  the 
occipital  bone  and  body  of  the  sphenoid  are  favorite  sites.  As  the  ptery- 
goid plate  of  the  sphenoid  and  the  [>er])endicular  plate  of  the  palate 
bone,  the  posterior  ends  of  the  upper  turbinateil  botlies,  ami  the  iHwlerior 
portion  of  the  vomer  are  all  covered  with  fibrous  tissue  and  perios- 
teum fibromata  usually  arise  from  tliis  region.  T^rge  fibromatu  are 
frequently  aJtcndeil  by  iufjiuniualory  prex-csses,  hence  adhesions  to  the 
adjacent  structures  is  common. 

Btiology.— 'I'hey  arc  rare  in  females.  Age  is  a  decided  factor  in  their 
occurrence,  adolescence  being  the  favorite  period.  As  age  advances 
there  is  a  tendency  for  the  growths  to  recede  or  undei^i  sfwutaneous 
cure.  Tn  this  resfwct  they  resemble  adenoids  and  other  lymphatic 
enlargements. 

Symptoms. — The  early  syniptoms  are  tliase  of  e])iphnr)Tigcal  catarrh, 
with  more  or  less  hemnrrhage.  The  bleeding  sometinu*s  l>ecomes  an 
alarming  complication.  The  voice  l>ecomes  "flat"  or  "dead"  in  quality 
anti  resi>iration  and  deglutition  emImrriLSscd  as  the  process  advances. 
Pain  and  mucopundeut  dischai^*  ap[)ear  later  on.  When  the  growth 
has  attained  considerable  size  the  "frog  face"  becomes  well  marked, 
the  maxillary  bones  are  separated,  and  exophthalmos  l*econies  a 
prominent  symptom.  Aprosexia  and  <lrowsiness  an»  often  present. 
In  one  of  the  author's  cases  (he  patient  often  dropped  into  sleep  or  slight 
stupor  while  in  the  treatment  chair.  Greville  Macdonald  reports 
vomiting  as  an  annoying  symptom. 
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If  the  growtli  exteiuis  upwarri  it  insy  cncroiich  ii|x>n  the  cranial 
nin(fiil:s  and  give  rise  to  crntral  HyiniJtoin.s,  as  |)aral},sis,  etc.,  folluwed 
ilk  nearly  even-  in-stance  hy  <leath. 

The  forrpoin^  .syni|»tnni.s  int-i-ease  in  seventy  as  the  pnwth  extends, 
until  the  ahsorpliun  of  Ixmy  tissue  is  consideralile,  unless  the  tumor 
?xlen<ls  Ix'vnnH  (he  nasal  unci  pliaryngeal  [*lianil>ers,  as  into  the  rranial 
cavity.  In  this  event  the  pressure  necrosis  of  Ihr  Imny  tissue  is  not 
5X1  ^reat 

Kxaniination  shows  the  tumor  to  he  a  rnimded  mass,  of  a  pinkish  or 
dark  pur[}ie  ef>lor.  The  veins  are  frequently  varico-sed,  Itence  the  examina- 
tion by  dijfital  or  in.strumenial  aid»  should  Ik  done  carefully,  so  sa  to 
avoid  injuring  them.  Tlie  growth  may  project  into  tiie  posterlornares, 
or  its  direction  may  Ik*  toward  the  antrum  and  other  sinuses.  Under 
fin^r  ppessure  it  is  Hrm  and  elastic,  am!  if  small  iLs  hase  may  be  out- 
line<I.  If  pedunculated,  it  is  movable,  unless  it  has  become  fixed  by 
intianniialori'  adhesions.  If  it  exten<ls  through  the  sphenomaxillary 
fis.sure  it  may  lie  felt  under  the  zygoma.  .\s  adhesions  are  usually 
present,  its  outline  is  diilknit  to  make  out. 

Diagnosis. — The  histol<^icjiI  resemblance  to  sarcoma  is  often  so  close 
that  a  differentiation  is  difKcnlt,  unless  the  ap^e,  sex,  and  ori^n  are  such 
as  (o  point  to  its  fibrous  miture.  Sarconiii  is  rarely  or  never  jmmIuiicu- 
lated.  whereas  fibroma  is  freipiently  pnlunciilated. 

Prognosis.-  The  progiio.sis  is  favoral>le  in  proportion  to  its  early  recog- 
nition and  extir[)ation.  It  is  also  favorable  as  the  age  of  the  patient 
exceeds  twenty-five  years.  In  other  words,  small  fibrnmalu  which  do  not 
till  the  epipharyngeal  spa*T  are  more  favmiible  under  operative  trciilment 
than  those  which  completely  fill  it.  The  tendency  of  tlie  growth  to 
undergo  retrograde  changes  after  the  twenty-fifth  year  accounts  for 
tlie  more  favorable  prognosis  in  tJiose  cases  apfiearing  after  this 
[jeriod. 

Soiiw  cases  even  undergo  spontaneous  recovery.  It  is  advisable  in 
nearly  all  cases  to  remove  (he  growUi  by  surgical  inrcrfen'ucie,  as  it  is  too 
gn*at  a  risk  to  wait  for  a  spontaneous  cwxv.  .An  additional  reason  for 
operating  is  to  relieve  the  patient  as  sj>eedily  as  possible  of  the  intense 
pain  ari<l  other  distressing  .symptom.^  characteristic  of  the.se  growths. 

Treatment.— Small  growths,  especially  if  they  are  [>edimculated,  and 
ihns*'  limited  to  the  epiphar>nigeal  sjmce  may  be  removed  witli  a  heavy 
snare  or  ceraseur,  either  through  tlie  nose  or  mouth.  The  galvano- 
<3iuter>"  snarv  may  even  l»e  use<l  through  these  routes.  WIkmi  (he  growth 
is  large  anr!  sessile,  and  hiLs  extensive  inflammatory  adhesions  to  the 
adjact*nt  structures,  it  is  nccessarj' to  perform  an  external  or  more  radical 
operation.     (Sec  Operations  for  Fibroma  of  the  .Nose.) 

ig)  Lipomata.  T,ijH>mala  of  the  phamix  are  rare.  When  ihej*  occur 
they  an*  uMially  sniall  and  sessile,  especially  when  they  .spring  from  dense 
t]s.sue.  When  they  spring  fnun  Uxtse  tissue  they  may  attain  large  size, 
and  are  apt  (obep<.'duncula(ed  and  multiple.  They  are  oval,  smooth,  and 
elast'c.  Iience  are  sometimes  mistaken  for  retropharyngeal  alis^-ess.  A 
punctun-  readily  clears  the  diagnosbt  on  this  point.  They  usually  occur 
21  ' 
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VHncpcI  age,  Ix-nnox  RrowTir  snys  that  the  sessile  and  deeply 
seutc<t  ones  are  more  often  congenital  than  otherwise. 

{h )  An^omata.^I^caiise  of  Cruveilhier's  submucous  plexus,  situated 
at  the  back  of  the  pharAiix,  and  tlie  rather  rieli  blood  supply,  both  super- 
ficial and  deep,  we  might  naturallv  expect  many  angiomata.  But,  on 
the  contrar}',  they  are  of  rare  occurrence.  Morilz  Schmidt  does  not 
cite  a  case  in  his  excellent  review  of  the  tumors  of  the  uprer  respirators 
tract.  Guyon  cites  one  patient  in  whom  digital  exammation  caused 
])rofuse  hemorrhaj:Ce.  Electrolysis  cheeked  the  hemorrhage,  and  sul>- 
se<piently  caused  an  atrophy  of  the  growth.  Angiomata  of  the  pharuix, 
like  similar  growths  elsewhere,  are  usually  cuvemous  and  often  erectile 
in  character.  Farlow  reports  five  cases  of  enlarged  pulsating  arteries 
in  the  phar)*nx.  The  red -currant -I  ike  clusters  are,  strictly  sficaking, 
angiomatous. 

Treatment. — Most  observers  fai'or  non-interferenc-e  unless  Uiey  bleed. 
Tliere  is  some  risk  attending  this  attitude,  as  a  serious  hemorrhage 
may  wcur  at  any  time.  If  large,  they  should  be  deprived  of  their 
arterial  blood  supply  by  hgiitnres  applied  to  the  efferent  vessels  supplyuig 
the  tumor.     If  small,  they  may  be  treated  by  electrolysis  or  by  ligation. 

Electrolj-sis  is  performed  as  follows :  (a)  Anesthetize  with  local 
applications  of  a  10  per  cent,  solution  of  cocaine. 

(b)  Introduce  the  needles,  connected  with  the  positive  pole  of  the 
galvanic  battery,  into  the  growth. 

(c)  Tuni  on  from  10  to  25  ma.  of  current  for  five  minutes.  Repeal 
the  seances  at  intervals  of  about  .seven  davs  tmtil  the  growth  is  obliterated. 

The  positive  pole  of  the  batterj.*  liberates  nascent  oxygen  and  ctwgii- 
lates  the  tissue,  hence  it  should  be  the  pole  applied  to  a  soft  growth. 
If  it  is  desired  to  reduce  a  hard  or  fibrous  tumor,  the  negative  pole  is 
applied  to  the  growth,  as  it  liberates  hydrogen,  which  softens  the  tissue. 

Ligation  or  strangulation  may  be  performed  iw  follows:  (a)  Aiies- 
thetize  by  the  local  applications  of  a  10  per  cent,  solution  of  cocaine. 

(h)  Pass  a  ligature  through  the  tissues,  including  an  artery  at  the  margin 
of  the  angioma,  and  tie  it. 

(c)  Continue  to  thus  tie  off  the  larger  vessels  until  the  nutrient  sources 
are  closed. 

id)  After  three  or  four  days  the  ligatures  should  Iw  removed.  A  cork- 
screw cleft  palate  needle  is  well  adapted  to  the  introduction  of  the  sutures. 


MALIGNANT  NEOPLASMS  OF  THE  PHARTNX. 

Oeoeral  Pathology.—CUnically  it  is  an  advantage  to  make  a  distinct 
demarcation  between  the  fauces  and  the  pharynx  in  treating  of  malignant 
growtlts.  However,  as  is  well  known,  their  tendency  to  spread  by 
continuity  of  ti.s.suc  and  by  mctii.s(a.sis,  and  tlicir  insidious  beginning, 
dfK'.s  not  [«'miit  of  an  Irmutad  nnatdniical  <]ivision.  Oftentimes  they 
originate  on  the  borderland  between  the  two  regions.  It  should  be 
borne  in  mind  that  when  these  tumors  spring  from  the  laririix  they  are 
prone  to  extend  to  the  pharynx,  but  that  those  ari.flng  from  the  pharmx 
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seUloiii,  if  ever,  extend  downward  to  the  larynx.  Even  those  occurring 
in  tlic  hvpophar\'nx  have  an  upward  ruther  than  a  downward  tendency. 
This  is  explained  in  part  by  the  dilference  in  die  tissues  composing  the 
two  parts.  In  the  lnr\Tix  there  i.s  little  soft  tissue,  and  the  glnmhrlar 
element  is  less,  whereas  in  the  pharj-nx  the  .soft  tissues  and  lymph  glands 
are  more  abundant. 

Kmbrjolopically  tlie  phai^-nx  and  the  larj-nx  have  different  origins, 
and  the  lendcncy  to  extension  is  thereby  somewhat  impeded. 

The  general  symi>toms  are  much  the  same  as  in  cancer  of  the  larjnx. 
The  special  s^tnptotas  are  dependent  upon  the  anatomical  and  ])hysio- 
logical  differences  in  the  two  regions. 

Tlie  lower  portion  of  the  pharj'nx  Ls  more  often  the  seat  of  malignancy 
than  the  up|)er.  Men  arc  more  often  affected  than  women.  Carcih- 
omatH  here,  as  clsewlicre,  are  more  frequent  in  the  old.  This  is  in 
obedience  to  the  physiolof(ical  law,  that  mesoblastic  structures  are 
mon;  active  in  the  young,  white  the  epi-  and  hypoblastic  structures  are 
more  active  in  the  old.  An  effort  is  made  by  some  writers  to  differentiate 
Ijetween  the  malignancy  of  sarcoma  and  carcinoma.  Thi.s  Is  of  no 
practical  or  clinical  value,  as  either  is  usually  the  cause  of  death  in 
whonvsoewr  it  occtirs.  Tnic  carcinoma,  because  of  its  glandular  struc- 
ture, more  readily  mvolves  contiguous  structures,  ami  more  frefjuently 
extends  by  metastasis. 

Carcinoma  of  the  pharynx  is  more  frequent  than  sarconm.  The 
former  are  more  apt  to  involve  the  glmidular  structures,  subjected  u.s 
they  are  to  persistent  irritation,  especially  hi  tlie  pharynx.  Sarcoma 
may,  however,  be  due  to  tranmntism. 

It  is  often  difficult  to  differentiate  profuse  scar  tissue  from  sarcoma, 
aft  both  are  closely  allied  to  embryonal  tissue.  The  clinical  plitcnomena 
are.  therefore,  often  more  reliable  than  the  micrascopic  findings. 

Varieties  of  Sarcoma.-  The  various  types  of  sarcoma  wiiich  have 
madf  their  aj)]x'araiice  in  the  phamix  in  their  order  of  frequency  ore; 

1.  Round-cell  sarcoma. 

2.  Spindle-irll  .sarcorna. 

3.  Myxosarcoma. 

•I.  liVinphosnrcoma. 

1.  Round-cell  Sarcoma.— The  round-cell  sarcomata  are  of  two  types, 

(fl)  large  round-eel!  sareoma,  and  (6)  small  round-cell  sarcoma.     Their 

iicttire  Is  characterized  by  an  aggregation  of  cells,  intercellular  f-ement, 

^•nd  lunaerous  bI<Kxl  vessels.     <_>cc<i*  ion  ally  a  few  fibrous  tralx'culfe  are 

distributed  through  the  mass  of  cells.     Lymph  channels  are  also  found 

io.  the  celhiUr  nia.sses.    The  cells  vary  conswlerably  acconling  to  their 

l<flgil>iKld  original  .site  of  growtti.     The  oMer  |>art  of  the  linnor  is  in  a 

ntnifi  nf  tlegeneration,  wliile  thr  newer  part  is  intact.     The  small  round- 

ccll  snpconia  is  softer  than  the  large  mund-irll  growth,  which  has  more 

intcrcellulur   cement    substance.     The    cells    of    the    large    roimd-cell 

Mrconm  often  have  oval  nuclei,  and  are  the  most  malignant  of  all  the 

.4arcoma.     Its  local  ravages  are  extensive  and  the  constitutional  mani* 

fenUitions  are  pronounced. 
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2.  Spindle-cell  Sarcoma. — This,  like  the  round-cell  variety,  Is  dividetl 
iiili)  two  classes),  (a)  small  spiiullc-cell  sarcoma,  antl  ib)  lai^^o  spinille- 
cell  -sjirt'oiru'i.  The  general  structure  of  this  variety  is  ([uite  like  the 
round-eell  sarcoma,  except  tlie  cells  ore  often  arrangeii  in  Iiunrlles. 
Lymph  spaces  are  absent,  whereas  they  are  present  in  the  round-cell 
variety.  The  vascular  supply  is  accordingly  greater  than  in  the  round- 
cell  variety.  Many  spindle-cell  sarcomata  have  a  tendency  to  undergo 
degeneration  in  piilclies,  iiiid  are  less  niiiligimnt  t)i:tu  the  round-t-ell 
variety.  The  spin  die -<t-*ll  surconia  rnofL'  ofleu  tK-curs  in  iidiilLs,  wliilr  the 
round-ceil  variety  is  more  nften  ]>reseut  in  the  young.  The  spindle- 
cell  .sarcomu  develops  slower  than  the  round,  is  firmer,  and  less  apt 
to  ulcerate.  It  may  Ix*  pcfinncnlnted,  while  the  ronnd-<*ell  variet;i' 
is  seldom  or  never  jH-duucnlatcd.  They  are  eneapsulate<l  uud  "shell 
out,"  whiJc  die  rtiuiid  cell  is  nnt  cnrajwidattvl. 

The  local  malignancy  is  greater  than  in  the  round-cell  variety  while 
the  general  malignancy  Ls  not  so  great.  The  spindle-cell  sarcoma 
usually  springs  from  the  iwsterior  wall  of  the  pharra.x,  though  it  may 
arise  from  the  lateral  wall. 

3.  Myxoaarcoma.^The  myxosarcoma  is  <iriglnally  either  5pindle- 
or  round-coll,  which,  having  undergone  an  e«rly  mucoid  change  is 
c'onvert4'd  into  the  niyxonuilous  type.  They  are  locally  maligiuinr, 
rather  than  constitutionally;  that  is,  they  have  a  tendency  to  recur, 
but  seldom  give  rise  to  metastasis.  They  arise  by  preference  in  the 
loose  cellular  tissue  of  the  lateral  walls  of  the  phanTix,  though  tliey  luay 
occur  in  the  fauces  and  the  glosso- epiglottic  fold. 

4.  Lymphosarcoma. — T-ytnphosarconui  is  a  variety  nf  round-cell 
sarcoma.  They  possess  a  vcr}*  delicate  rctii-uliun,  giving  then»  the 
apjMnirance  of  a  lymphoid  structure.  They  usually  ()rig  mite  in  the 
lymphoid  tis.sue  of  the  pharmx,  wliieh  is,  perhaps,  another  reason  for 
their  resemblance  to  normal  lymphoid  or  adenoid  tissue.  When  the 
growth  is  traversetl  by  numerous  fibrous  connective-tissue  l>ands  it  is 
more  dense  in  structure.  It  is  necessan*  to  differentiate  this  neoplasm 
from  benign  hy|jerplasia  and  lymphoma,  which  are  directly  due  to  in- 
Hammatorj'  proce.s.ses. 

Lymphosjircoma  grows  rapiilly,  and  when  reinoveti  Juvuriahly  rei-iir-;. 
They  usually  involve  everything  in  their  cours*%  es|K'cially  that  type 
which  starts  in  the  lymphatic  glands.  Pharjiigea!  lymphoisarcomBta 
are  quite  often  observed  in  IlorJgkin's  <lisea-se,  which  is  a  true  lympho- 
sarcoma. 


TRTPSIK    TREATMENT  OF  MALIGNANT   NEOPLASMS. 


The  tn.|i«in  treatment  of  malignant  neoplasms  Is  ha.sed  upon  the 
stati.sticjil  findings  of  von  licrgman.  wherein  he  states  (1)  "that  cancer 
of  the  sinmncb  stops  abruptly  at  the  pylorus;  (2)  that  the  small  intestine 
is  but  rarely  the  .site  of  cancer;  and  i^.\)  that  cancer  of  the  large  intestine 
and  rectum  for  the  most  ]>art  increases  in  frequency  the  farther  the 
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ilUtaiice  fnun  the  dnoilennm.  In  10,537  cases  of  canctT  of  the  tiliinnitar}' 
tract  tlie  stomach  wius  uivoIvikI  42S8  linips,  the  .small  iritcsdiio  20,  the 
large  intestine  224.  and  tlic  rocttuu  1204  limes.  'I'lic  natural  and  com- 
j)arative  immiinitv  of  the  duodcniini  mid  small  intestine,  logi^ther  with  the 
slower  rate  of  growth  of  cancer  of  the  lar^  intestine,  would,  therefore, 
appear  to  support  the  treatment  uf  uioperable  cancer  by  preparati<His 
of  the  punerea.s,  hJIe  salts,  irile.slinal  ^limd  extract-s,  and  ferments  ali>ne 
or  conibinc<I.  In  November,  liHJo,  Dr.  Wade,  at  the  yolicitation  of 
Dr.  F.  Beard,  brpm  rx|ieritnent.s,  iirsH,  to  tirtcrniine  llie  action  of  try|win 
upon  the  living  cells  of  carcinoma,  such  a.s  Jensen's  mouse  tumor  (an 
Hilenocarcinoma);  second,  to  test  the  truth  of  the  conclusion  advanced 
by  Beard  in  1902  thai  cancer  was  an  irresponsible  trophoblast;  and  tliird, 
Uic  Icnfrth  of  treatment  and  numWr  of  injecli<tns  of  trypsin  neeessarj' 
lo  destroy  (lie  tumor"  (James  T.  Campbell). 

The  resuh^s  were  such  as  to  appear  (o  show  that  the  lr}']M!in  cau.setl  a 
degrnerution  of  the  cancer  ci'lts,  a  shrinkii^*  of  the  tumor,  and  an 
imprt)veil  t-onditii>n  nf  the  system  in  g^'iieral.  Since  then  sevend  cases 
of  cancer  in  the  human  body  have  l«*en  n'portcd  wherein  try])sin  caused 
apparent  slirinkage  of  the  growth,  a  cessation  of  the  pain,  marked  gain 
in  weight,  and  great  imi)rovpraent  in  the  health  of  the  patients.  It 
appears,  however,  that  the  improvement  is  but  temporarA'.  in  some  of 
the  eases,  a  recrudescence  tjf  the  neoplasm  o(-curriug  later,  with  a  rajjid 
fatal  Icnniiuition.  It  is  too  soon  to  accurately  judge  the  merits  of  the 
lry|>sin  treatment  It  is,  however,  worth  the  trial  in  inoperable  cases. 
An  npeniblo  ouse  should  always  be  operated  in  a  most  thorough 
nuinner.  Delay  and  partial  removal  by  operation  are  dangerous  pro- 
ct*<Jurcs.  An  early  opemtioii  and  complete  removal  offer  the  best  chance 
of  a  cure.     The  operation  may  he  foMowed  by  the  tr}"psin  treatment. 

Technique  of  Trypsin  Treatment. — The  tr}*psin  comes  in  sealwl  am- 
poules, of  20  minims  each,  of  a  glycerin  extract  prepared  from  the 
pancreatic  glands,  and  with  such  a  proportion  of  the  ingrcdirtils  of  the 
normal  .salt  solution  that  when  diluted  with  two  vtjlumns  of  sterilized 
distilled  water  the  medium  corrcsptnids  in  tliis  respect  to  the  normal 
sidt  solution;  greater  dilution  may  be  employe<l  if  desired. 

At  tirst  5  minims  of  the  tn^-psin  solution  diluted  \yith  10  minims  of 
sterilize<l  distilled  water  should  be  injected  through  the  skin  of  the 
liutiiM-ks  deep  into  (lie  siilK'iilaneous  tissue,  but  not  into  the  muscles. 
The  injections  may  l>e  given  even*  other  day,  gradually  inert^asing  the 
diwe  to  10  minims. 

The  skin  should  be  scndtbcd  with  soap  and  alcohol,  and  in  sensitive 
patients  ,^  grain  of  eucnine  may  l)e  injected  a  few  minutes  before  the 
injection  of  the  trj-psin. 

Some  writers  recommend  the  administration  of  holadin  in  3  grain 
ra|isnlcs  three  times  a  day  during  the  Ir^'psin  injectinns.  Iloladin  is 
an  extract  of  the  entire  pgnicreas  gland,  containuig  all  tlie  constituents 
of  tile  digestive  and  the  internal  secretions  of  (he  gland. 
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THE  EX0I3ION  OF  THK  EXTERNAL  OAROTID  ARTERY   AND   ITS 

BRANCHES  FOR  INOPERABLE  CANCER  OF  THE  UPPER 

RESPIRATORY  TRACT . 

The  excision  of  both  external  carotid  arteries  and  their  eight  branches 
nmy  l)e  jwrfomicd  for  tlic  ]>urpose  of  depriving  inoperable  malignant 
gruwtii.s  of  the  nose  uiid  [jliurvnx  (jf  their  IJmKl  supply,  thereby  starving 
the  growUis-  Maliguuiit  tumors  require  a  largo  blood  supply,  hence 
(Ills  ojieration  seems  to  offer  some  clegree  of  hojje.  Dawbani  rejwrts 
encouraging  results  in  a  number  of  cases  of  inoperable  cancer  of  the 
hcnfl.  'Hie  operation  shnidd  never  be  performed  when  the  growth  can 
lie  successfully  cxtirpalet).  Tlie  ligation  of  tiie  external  carotids  and 
[lieir  branches  should  I«  adopted  as  a  last  resort.  While  it  may  not 
cure  the  case  it  may  prolong  life. 

Tlie  technique  of  the  operation  may  be  studied  under  the  following 
Iieads : 

The  Position  of  the  Head. — The  shoulders  should  be  placed  upon  a 
block  or  sand  cushion,  the  chin  well  elevated  and  everted  to  the  op|«xsite 
side,  so  as  to  expose  the  region  of  operation  to  free  access. 

The  Incision. ^ — The  incision  shoulr)  cxtctul  from  the  tip  of  die  mastoid 
process  close  behind  the  angle  of  the  jaw  to  the  level  of  the  middle  of 
the  lar)iLX.  At  either  extremity  tlie  incision  is  exactly  over  the  external 
carotid  artery.  Dawbarn  recommeuds  diat  the  incision  be  curved 
motJianward  about  1.5  cm.,  as  the  safety  of  the  operation  lies  anterior 
to  the  artery,  while  danger  lies  posterior  to  it. 

Exposure  of  the  Artery.— Work  from  below  iipwar^l,  first  cxpasing  the 
superior  thyroid,  which  extends  downward  to  the  thyroid  gland.  By 
tmcing  this  back  to  the  carotid  the  external  is  distinguished  from  the 
internal.  Pa.ss  a  chromieizcd  catgut  loosely  around  the  external  carotid. 
Kxaminc  the  carotid  and  Lh;  sure  that  it  bifurcates  into  the  external  and 
internal  branches.  If  it  does  not  it  should  not  be  ligated,  as  tlie  blood 
supply  to  the  bniiii  would  Iw  cut  olT  and  ileatli  n'snlt. 

If  it  does  not  bifurcate  into  the  external  and  internal  branches,  only 
the  brftnches  supplying  the  external  portions  ol"  the  head  .should  lie  ligated, 
the  carotid  being  untie<l.  Having  determined  that  the  common  carotid 
bifurcates  as  usual,  continue  the  dissection  upward,  exposing  each  branch 
and  tying  it  in  two  places  and  dividing  it.  Tlie  dissection  is  thus  con- 
liiiutn]  upward  until  the  level  of  Ihe  twelfth  cranial  ner\'e  is  reached,  and 
all  the  brunches  of  the  artery  but  the  terminal  two  have  been  controlled. 
The  8U|>erficial  carotid  Is  itself  tied  twice  and  divided  lietween.  The 
ligatm^  placcfl  loosely  around  the  external  carotid  below  the  superior 
tluToid  branch  should  not  be  tied.  It  shouhl  not  be  tiet!  .sooner  iHx^tJse 
the  arler}'  would  collapse  and  render  the  dissection  difficult.  The 
ligature  is  placed  in  position  early,  ready  for  use  in  case  of  accidental 
hemorrhage  in  the  course  of  the  dissection  higher  up  (Dawbam).  The 
upjMT  ]>nrtion  of  the  arlen.'  should  be  dissected  as  it  passes  under  the 
transverse  loop  of  the  twelfth  nerve  and  tlie  conjoined  stylohyoid  and 
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posterior  belly  of  the  tliugastric  ami  on  into  the  substance  of  ihc  parotid 
.^land.  It  should  be  followed  to  its  bifurcation  when  possible.  The 
lisscction  should  be  done  with  a  dissecting  forceps  or  scissors  and 
not  T^-itii  a  shar))  knife,  as  it  nii^dit  divide  some  of  the  lower  biuiiches 
of  the  pes  an:serinus  and  cause  facial  paralysis,  or  ebe^  by  cutting 
through  some  of  the  smaller  diicLs  of  the  parotid  gland,  cause  a  salivary 
(istulu  (Dawbam).  Use  gentle  downward  tniction  during  the  blunt 
difusectiou,  aud  when  as  high  a,s  ]H»ssible  seize  the  artery  with  an  arterj' 
fim'cps  and  tie  above  it  as  high  up  as  |>ossible  and  sever  the  artery  below 
the  forceps. 

Close  the  woimd  by  sutures,  leaving  a  rubber-tissue  drain  at  its  lower 
angle,  or  make  a  countempening  an  inch  and  a  half  below  the  angle 
antl  insert  the  drain  tlirough  this,  entirely  closuig  the  original  wound. 

At  the  end  of  five  or  six  days  the  tlrain  can  be  dLscontinne<l  and  the 
counterupening  allowed  to  heal  bv  granulation. 

Structures  to  Ije  avoidetl:  The  internal  jugular,  internal  carotid, 
pnenmcigastric,  the  superior  larj'rigeal  ner\e,  the  ]>har}iigeal  branch  of 
the  i»ncuniogastric,  and  (he  glossophan-ngcal  nerve.  I'hey  all  lie  behind 
anil  deeper  than  the  extenial  carotid  artery.  Careful  dissection  should 
be  done. 

The  oppOiiite  can>ti(I  should  be  o]>eruted  in  like  manner  after  an 
interval  of  ten  days,  though  both  may  be  done  at  one  time  if  the  patient 
Li  vigijron.s. 


CHAPTER    XXI. 

[)ISKASKS  OP  THK    FAUCES   AND  TONSII^. 
THE  TONSaS  AS  PORTALS  OF  INFECTION. 

Since  Strafisinunn  rt'|H)rt«]  I'A  cast's  of  tufjiTculous  toii.sils  in  21  tuber- 
culous cadavers  the  tonsils  have  (ornuiiiiKleiS  i-oiLs'^U-nible  alti-iifiuii  iis 
ohiinnpls  of  infertuiii.  The  opinions  tjf  various  ohscrvt'i-s  since  then 
have  differed  .somewhat,  especially  in  reference  to  the  luherxidous  ]>ro- 
cess  in  the  tonsils.  There  has  been  but  little  qiie-stioninj;  of  llie  fad, 
however,  that  the  tonsils  are  portals  of  systemic  niul  glandiiiar  infection. 
There  is  not,  after  all,  a  ^reat  tiivergence  uf  opinion  as  to  the  tonsils 
being  a  much  used  highway  of  pathogenic  infection,  the  seeming  differ- 
ence beinj;  more  u  question  as  to  <'ertaiii  details,  ratlier  than  as  to  the 
general  j>roposition  itself.  For  e.xarnple,  s<nne  observers  have  failed 
to  find  liil)ercle  bacilli,  or  the  ehararteristic  tuberculous  chanjje.s  in  the 
tissue  of  the  tonsils,  wliich  have  l>een  reported  by  other  writers.  Xot- 
withstandiuf;  this,  practically  a\\  writers  ap-ee  that  various  palhog«'nic 
orpinisnis  iUt  j^ain  an  cnlraitee  Uy  (he  deeper  tissue  of  the  tonsils,  the 
lymplnitic  glands,  the  lungs,  the  liearl,  and,  [ndeixl.  to  the  whole  system. 

In  view  of  the  growinj^  inten'st  utui  the  e.\at'l  iidomialiun  on  tliis 
subject,  (he  tonsils  have  piuusi  a  proniinen*'e  in  nietSical  lileralupe  they 
(hil  ]iot  have  a  ipiarter  of  a  century  ago.  A  brief  ratume  of  the  current 
thoiijiht  held  on  this  subject  will,  therefore,  be  g^ven  in  connection  with  a 
stu4ly  of  the  diseases  of  these  organs. 

In  reference  to  prfmanj  fiibrrctthxijt  of  the  tonsils,  there  is  a  diver^ncc 
of  opinion,  some  holding  that  ihe  tuberculous  ]»nx*ess  in  these  glands  is 
direct,  while  others  eoulciut  (hat  the  iiifeetion  reaches  them  fnun  the 
lungs  through  the  lymphatics  ami  tlie  bloodvessels,  or  by  ihe  flow  of 
(he  l»ron<'bial  secretions  over  [hern.  Brilli  views  are  j)rolmbly  correct 
in  .selectixl  cases.  It  is  probable,  however,  that  tuljereulou.s  infection 
of  tlie  cervical  lymphntics  glands  is  usually  due  lo  the  entrance  of  (he 
bacilli  and  other  inicroorganisnis  thorough  the  ton.sils.  This  is  Iwrne 
out  clinically  by  the  bid  tluit  sujtpuratiiig  or  tuberculous  ghinds  of  the 
neck  are  rarely  found  in  plithisical  patients.  Whereas,  if  they  occurred 
secondarily  to  pulmonary  infection  they  woukl  be  frequently  found  in 
such  patients. 

That  a  latent  lubeR-nlous  pnicess  may  exist  in  the  tonsib  or  in  adenoids 
without  presenting  distinctive  clinical  signs  tben-of  is  suggesteil  !>y  the 
reports  of  a  few  cases  in  whieli  a  fnlid  pulmonary  tulx-rciilosis  followed 
the  removal  of  ton.sils  and  ach'uoid.s.  Friedrich  suggests  that  the  removal 
<tf  the  tonsils  imiv  have  excited  a  rwrudcscenee  of  a  latent  tulx-rcidnns 
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lonsilUti^  in  these  cases.  It  seeiiw  to  iiic  ihat  these  eases  point  strongly 
(o  the  roncliision  thnt  there  is  siic-li  a  condititm  jls  latent  tul)erculosis 
of  the  lonsilhir  ring,  which  may  continually  infect  the  lymphatic  glands 
of  the  neck,  as  well  as  tlie  deeper  structures  in  the  thoracic  <*avity.  Latent 
liiU'reiilosis  of  the  tonsils  U  not  per  5c  a  serious  menace  to  the  healtli 
or  the  Ufe  of  the  patient,  but  the  dangin-  urLsea  from  the  extension  of 
the  infection  to  llie  contij,'Uous  or^jaiLs. 

The  ex|>eriinents  of  Dieulafoy  show  that  of  90  guinea  pigs  inoculated 
with  pie-ces  of  loitsits  and  Jidenoifi.s.  15  ileveh>ped  [nt)en'nlH>sis.  WJiile 
these  experiments  arc  not  conclusive  in  their  scope  or  character,  they  are, 
nevertheless  suggestive.  We  know  that  tubercle  iMicilli  are  found  on 
healthy  nnicons  mend^ranes,  and  it  is  possible,  though  not  probable, 
iliat  in  these  ex[«'riini'ril.s  (he  infection  may  have  come  from  the  aeci<!eii(al 
prtyence  of  surface  bacilli.  If  it  is  aduntti-d  that  the  ^ernw  giving  rise 
to  the  piinea-pig  infection  were  within  the  tonsillar  epithelial  covering, 
we  praetieaHy  admit  the  major  proposition,  namely,  tliut  the  tonsils  are, 
or  may  l»ecome  under  favorable  conditions,  the  portids  of  systemic  or 
cirrumscribetl  infections  in  the  contiguous  glands  and  iirgans.  In  many 
instances  it  is  also  shown  by  the  caseation  or  the  suppuration  which  takes 
place  in  the  tonsils.  That  there  is  not  a  clasc  funclioiial  comitrtion 
l«-twe<*n  the  cervical  ami  the  pulmonary  lymphatic  glands  u]>pears 
clinically  in  tlie  nirity  of  the  extension  of  tlie  tuberculous  infection  from 
the  i'ervit'al  lympliatics  to  the  Imigs, 

The  facility  with  which  the  invasion  of  pathogenic  mieroiii^nisms 
is  aeeomplishefl  through  the  tonsils  depends  upon  the  following  factors: 

(a)  The  vindency  of  the  invading  niieroorganLsnis. 

(6)  The  pathogenicity  of  the  microorganisms. 

(e)  The  genera)  health  of  the  patient. 

(rf)  'ITie  existence  or  the  ubscncc  of  the  strumous  diatliesia, 

(e)  The  condition  of  the  epithelium  of  (lie  mucous  membrane  covep- 
itig  the  lousillur  cryjvts,  and  the  condition  of  the  tonsillar  iLssue. 

Pient  Imls  shown  that  bacteria  are  mut'h  mcnv  rcailily  absorbiil  bv 
tlie  tonsils  than  is  the  coh»ring  matter  with  which  GotHJale  experimentetl. 
The  germs  pass  into  the  interior  nf  the  tonsil,  while  the  c<i!oring  matter 
is  absorlM^I  in  the  clcris  of  the  hu'unnr  cpitlieliuiu.  lie  also  fnimd  that 
ihi'  iwthogi'uic  germs  were  more  readily  absorU-d  llnni  thr  ni»n-pftthfi- 
genic,  antl  that  healthy  tonsils  ab.sorb  Ix-ttcr  than  the  hbrous.  He  does 
not  intend  to  convey  the  idea,  however,  that  healthy  tonsils  ai-e  a  menace 
to  the  system,  for,  on  the  contrary,  they  are  protective  in  function.  While 
the  healtliy  tonsil  r(*ficlily  alisorbs  the  pathogenic  geniLs,  it  also  has  the 
power  of  destroying  them. 

It  has  lieen  thought  that  the  loasils  are  vestigial  organs  which  once 
had  a  function  that  is  now  more  or  less  nitsolele.  PackartI  has  called 
attention  to  the  foct  tiiat  tonsils  have  been  traced  in  the  lower  aniuiaU 
from  the  reptiles  up  to  man;  an<l  that  they  are  mort*  complex  in  num,  and 
cannot,  therefore,  be  said  to  be  vestiges.  In  this  connection  Watson 
Williams  sa)*s:  "Hut  if  the  tonsils  are  in  some  measure  a  ]>n>teetion 
Hgaiu'^t  thr  invusi<Hi  of  miemorganUms,  their  protective  jmwer  is  limited, 
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and  once  this  limit  Ls  pa-s.swi  they  are  a  positive  .soiir(«  of  danger.  The 
crypLs  and  the  fissures  of  tlie  tonsils  may  become  'traps'  for  microbes, 
and  tlie  peculiar  anatomical  arrangement  of  their  inve.sting  epithelium, 
iles(_Tibe(l  by  Sltihr,  opens  tlie  gates  to  their  invasion  into  the  tissues  of 
the  tonsil,  whence  through  the  lymphatic  channels  and  vessels  they  may 
gain  an  entrance  into  the  system;  such  systemic  invasion  by  patbof^nic 
microdr^nisms  frequently  occurs.  " 

Williams  also  refers  to  the  researches  by  von  Babes,  wherein  he  proves 
that  in  puhnonan,'  jranjfrene  tlie  infection  may  enter  through  the  tonsils 
us  well  as  through  the  bronchi.  He  also  says,  "I'rimar}-  tulx'rculosis 
of  the  tonsils  Is  less  mre  than  is  generally  bclievwl,  and  the  failure  of  the 
faucial  tonsils  to  arrest  the  development  of  the  bacilli  results  in  tuber- 
culosis of  the  cervical  glands,  so  commonly  obser\'ed  in  weakly  children." 

Having  thus  referred  to  the  ton.sils  as  the  atrium  of  infection  for 
jMthogenic  microorgtmisms  in  general,  and  the  tubercle  bacillus  in  particu- 
lar, it  reuiains  to  be  said  tliat  it  has  lung  been  tliought  that  rheumatic 
fever  has  its  origin  in  infection  through  the  tonsils.  Clinical  observation 
cerluiidy  supports  this  view,  as  ueute  articuhir  rheumatism  is  commonly 
obser\*ed  following  an  attack  of  acute  tonsillitis. 

Dawson  advances  the  ingenious  theory  that  scarlet  fever  has  its 
primary  lesion  in  the  tonsils.  Whether  or  not  this  view  will  be  su|)ported 
by  future  observations  remains  to  l>e  seen.  It  has  been  shown  by  Kocher 
that  acute  suppiu-ativc  ostcotnyelitis  may  be  due  to  an  infection  by  the 
same  route. 

Acute  tonsillitis  is  due  to  a  lo<;al  infet;tion  from  streptoco(X'i  and  staphy- 
loe(>cci,  which  are  almost  constantly  present  in  the  crypts  of  the  tonsils. 

WVight  and  Walsham  have  ftiiled  to  find  the  tuberculous  process  in 
removed  tonsils,  but  this  does  not  necessarily  prove  that  they  are  not 
pathways  of  infection.  1  have  already  pointed  out  the  fact  that  the 
tuberculous  infection  may  exist  in  a  latent  form;  that  is,  the  bucilli  may  Iw 
present  within  tlic  tonsillar  follicles  witliout  giving  rise  to  illstinct  histo- 
logical changes.  By  tht*  tenn  foUIcle  is  not  meant  the  crj-pLs  or  lacunie, 
but  the  lymphoid  nodule. 

The  lines  of  defence  again.st  microbie  invasions  thr<*ugh  tlie  upper 
respirator}-  tract  may  be  classified  as  follows: 

(a)  The  miicotLs  secretions  are  rcpirrlod  as  ha\nng  in  some  degree 
bacterici^lal  pmjvcrties. 

{b)  The  epithelial  covering  of  tlie  mucous  membrane  of  the  upper 
respiratory  tract  offers  a  mct:hanical  barrier. 

(c)  The  lymphatic  tissue  composing  Watdeyer's  ring  (tonsillar  ring). 

{d)  The  cervical  lympliatie  glands. 

(e)  The  bronchial  lymphatic  glands. 

(J)  The  endodielial  lining  of  the  bloodvessels. 

(jr)  The  endothelial  lining  of  the  lymph  vessels. 

(fi)  The  senmi  of  the  circulating  blood. 

[i)    The  leukocytes. 

It  will  l>e  seen  by  the  foregoing  that  the  system  is  pretty  well  guarded 
against  the  invasion  of  pathogenic  microorganisms.     Should  the  first 
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or  the  secoHil  barrier  be  overcome,  the  remaining  ones  are  still  ready 
lo  bar  the  furtlier  progress  of  the  morbific  bacteria. 

Ill  tuberculous  infection  of  the  cervicul  hni[)lmlic  glands  tlie  germs 
excite  the  reaction  of  iiiBanimation,  us  shown  by  the  enlarjjeinent  of  the 
glands.  Under  favorable  conditions  they  are  harmless  on  account  of 
the  plkagocytic  action  of  the  leukocytes,  which  Stohr  has  shown  are 
thrown  out  from  the  clefts  in  the  epithelial  covering  of  the  crypts. 

Acute  endocarditis,  septic  ihrotnbophlebitis,  and  pyemic  infarcts  of  the 
lungs  liave  also  been  shown  to  be  due  to  the  absorption  of  microorganisms 
through  the  lymphatic  ring. 

Recapitulation. — (a)  Tuberculous  tonsils  have  been  found  in  subjects 
which  died  from  tuberculosis. 

(6)  Some  oljservers  have  fuiletl  to  find  the  tuberculous  process  in  tonsils 
and  adenoids  removed  from  living  patients,  while  others  have  been  able 
to  demonstrate  it. 

(c)  Primar}'  tuberculosis  of  the  tonsils,  while  not  common,  cannot  be 
saitl  to  be  rare. 

(d)  Secondary  tuberculosis  of  the  tonsils  has  been  demonstrated, 

ifi)  Latent  tuberculosis  may  exist  in  tonsils  and  adenoids  without 
presenting  distinctive  clinical  signs. 

(J)  'Hie  removal  of  tonsils  and  adenoids  Is  sometimes  followed  by 
pulmonan.'  tuberculosis. 

{tjf)  There  arc  several  barriers  to  the  invasion  of  pathogenic  micro- 
or^inisms  into  the  system. 

{k)  The  invasion  of  the  pathogenic  microorganisms  is  favore<l  by  tlie 
vindeuc}'  of  tlie  genu,  and  by  certain  local  and  constitutional  conditions. 

(i)  Tlie  tonsil  is  a  barrier  against  the  invasion  of  microorganisms, 
and  its  power  in  this  cjijMicity  is  limited  by  the  age  of  the  patient  and  the 
ciindition  of  the  tonsil. 

I;)  Rheumatic  fever,  acute  endocarditis,  septic  thrombophlebitis, 
pulmonary  gangrene,  and  other  infective  conditions  have  their  initial 
lesions  in  the  tonsils. 

Practical  Applications. — In  view  of  the  facility  with  which  miero- 
orgjinisms,  especially  of  tlie  pathogenic  type,  gain  entrance  into  the 
system  througli  the  tonsils,  it  l>ecomes  necessarj*  under  certain  conditions 
to  remove  the  tonsils  in  their  entirety 

1  have  s«m  eases  in  which  repeated  attacks  of  acute  follicular  tonsillitis 
and  concurrent  cen'ical  lymphaflcnitis  had  taken  place.  After  tonsil- 
lectomy, i.  €.,  the  complete  removal  of  the  tonsils,  the  tonsillitis  necessarily 
cease<l  to  recur,  and  there  wius  no  further  recurrence  of  the  lyniphiulenltis. 
It  may  be  logically  concluded  that  the  tonsils  acted  as  a  pennanent 
bictibator  for  the  streptococci  mu!  the  staphylococci,  and  the  incubator 
being  removed,  the  cervical  lymphadenitis  disappeared. 

When  the  latent  tubercuhtus  process  Is  pre-sent  in  the  tonsils,  the  cervical 
glands  are  infected  and  give  rise  to  the  rej)eated  enlargement  and  case- 
ous degeneration  of  (he  glands.  After  the  complete  ablation  of  the 
tonsils,  including  the  capsule,  great  improvement  of  the  glamlular  di."*- 
^tase  should  occur.     While  it  may  not  always  be  advisable  to  perform 
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tdiusillpctomy,  it  is  usually  well  to  <lo  so  in  thfxsc  ca-ses  with  enlarged 
t!crviciil  glands. 

It  is  also  atlvisalile  to  perform  complete  ablation  when  theie  is  an  active 
liiherruloiis  process  in  the  tonsils  with  an  incipient  involvement  of  the 
hmgs.  1  have  romuvitl  tonsils  in  (his  condition  with  (he  most  satis- 
factorj*  results. 

Singers  and  public  speiikers  with  a  (roubksonie  subacute  larj-ngitis, 
and  whase  toiLsiLs  iire  .sninll  and  fibrous,  or  eidar^nl,  may  Ik*  benefited 
by  the  <:oTnple(e  ablution  of  the  tonsils,  iher  by  relieving  a  [jossiblf 
source  of  irritation  of  the  larynx  thrt>ugh  the  adMorjil  on  of  niicroorgan- 
Unis  and  septic  matter. 


THE  CLINICAI.  ANATOMY  07  THE  TONSIL. 

The  tonsil  (Fig.  233)  is  siluated  in  the  siiiiu  tonsillaris  between  the 
faticial  pillars,  and  has  its  origin  hi  an  invagination  of  (he  hypoblast  at 
lliis  point  fyalcr  the  de]>rc.ssion  thus  Cornu'd  is  subdivided  hito  several 
('oiii])artitients  which  iM-conie  the  permanent  crypts  of  ihe  tonsil.  Tj\in- 
phoid  tissue  is  deposited  around  the  crxpt^.  and  thus  the  tonsillar  mass 
is  bnilt  up.  The  inner  or  exposeti  surface  including  the  crjptic  de- 
pressions, is  covered  with  mucous  membrane,  while  the  outer  or  hidden 
surface  is  covercil  by  a  fibrous  cajXHule. 

According  to  Ijiuiiois  and  SlirHng,  the  development  of  the  palatal 
tonsil  Is  most  easily  studic<i  in  the  rabbit,  where  the  single  priman,' 
crvpt  generally  remains  without  branches  through  life,  and  there  the 
tonsil  first  appears  in  embrj'as  |  inch  long  (occipitasucnil  measure- 
ment),  or  of  about  twelve  days  as  a  shallow  epithelial  fold  whose  apex 
pohits  directly  backward  into  the  connective  tissue  concentrically 
condensed  ai-ound  the  pharjiix.  At  this  stage  there  is  no  hifiltration  of 
the  lenkocy£e-s  in  the  4'oiiuective  tissue  aroimd  the  cr\'pt,  ami  it  is  not 
luilil  Ihe  embrj'os  are  about  twciUy-one  d;iys  olil  (1  ^\  inriies  long)  (hat 
the  Jcukof-ytc  iiiHItratioii  bec^onics  evith-nt.  The  «TV'pt  has  then  lH*c<*mc 
much  deeper  and  l)rt>nder,  and  by  its  ingn>wlh  hius  produced  ji  condensa- 
tion of  the  connective  tissues  at  right  angles  to  tlie original  periphan,ngral 
condensation,  as  well  as  a  great  increase  in  the  munl>er  of  capillar)' 
bhx)dvessels.  from  this  st^ge  the  elimgation  of  the  crj-j^t,  the  coiulensa- 
tion  of  the  connective  tissue,  the  increase  in  the  niimlxr  of  bl*MMlvesseLs 
and  in  the  anioimt  of  leukixyte  inhltratiou  go  on  jtari  pa.isu  tuitil  the 
a<lult  itHiditioM  Is  reached.  iVs  soon  a-s  the  leukocytes  appear  in  nund>j'r 
in  the  submucous  tissue  they  proei-ed  to  wander  through  the  epithelium, 
as  ytohr  has  described. 

In  the  fettis  of  the  pig  the  condensation  of  (he  connective  tissue, 
espe<'inlty  at  the  apex  of  the  tonsillar  ervjtts,  and  the  consequent  massing 
of  leukocytes,  mainly  at  these  points,  is  particularly  well  shown. 

In  the  human  fetus  the  process  is  the  same,  though  complicated  by 
the  eariy  raruifieatioii  of  (lie  original  epithelial  crypt  and  the  appearance 
of  fifsh  ones.     The  cn-pLs  Ivecome  so  deep  that  the  cells  from  the  surface 
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liiyt'rs  iif  (lit'Ir  epitlielitiiii  cuiuiot  af  om-t.'  bt*  ihrowii  off  inlo  the  niuiith, 
aiul  ivinain  as  a  CTHicfntrically  arraiigtni  tnoss  of  (iejjcnerutetl  coniifie*! 
rolls  Hlling  up  the  lumen  of  the  crypt;  this  moss  is  ultimately  forced  out 
i>y  the  vis  a  tergo  of  the  leukfX'ytes  emigrating  ihmngh  the  epillirlium. 
it  will  »t  oner  be  seen  how  closely  this  reseml>les  the  fonnation  of  the 
concentric  cor|)uacU"s  of  tlie  thymus.  The  tonsils  are  preserved  from  the 
face  of  the  opitheiiat  th\inus  by  retaining  their  lumen. 

llie  prime  factor  in  the  formation  of  tlie  tonsils  is  the  epithelial 
ingnm'th,  whicli  partly  riiechanically  C()jn[)ri's.Hcs  the  nicshi's  of  the  con- 
netti%-e  tissue,  and  partly  causes  prolifemtion  of  (he  connective  cells 
and  vessels  by  the  slight  jrritAtinn  it  produces,  thereby  making  it  ea.sicr 
for  the  leukocytes  to  esca[M'  from  the  ihin-wallcd  eapillarics  and  veno- 
capillarics  so  formed,  ami.  wlicn  flicy  have  rs4-apcil,  causing  them  to  l)c 
detained  in  the  finely  meshed  connective  tissue  longer  than  in  other 
situations.  As  the  leukocytes  are  well  siippliinl  with  nutriment,  they 
divide  by  mitosis  here  in  large  numl>ers,  as  Flemming  and  his  pupils 
first  showi*d,  and  at  a  late  stage  in  development  (with  great  variatinii.s 
in  in<lividuals)  '*gcnn  centres**  are  forme<l,  where  a  s])e<*ial  arnmgement 
of  connw'tive  tissue  and  vessels  favors  (lie  process  of  division. 

The  lingual  and  phar)iigeal  tonsils  develop  in  the  same  way  a.s  the 
]>alntAl.  Ilis  shows  that  all  the  tonsils  arise  behind  the  membrana 
pharNTigi'*,  and,  eonsequeutly,  all  these  epithelial  ingrowths  pass  into 
i-onnective  tissue  already  condensed  aroimd  the  primitive  alimentary 
canal  (G.  L.  Gultand). 

It  will  he  observeil  that  the  tonsil  is  an  encapsulate*!  organ,  and  that  it 
is  chanu'(eri7,ed  by  from  eight  to  twenty  cr\*j>ts  or  tuhuliir  ilrprcssions. 
Many  pnicti(ioners  have  confuseil  the  tonsil  with  the  follieular  tissue  im- 
mwiiatcly  surrounding  it.  So  long  as  they  were  able  to  remove  follicidar 
tiMUc  through  the  woun<l  in  the  sinus  tonsillaris,  tliey  thought  they  were 
n'uioving  tonsillar  tl<sue.  In  this  they  were  mistaken,  as  the  lymphoid 
tissue  immediately  surrounding  the  tonsil  is  not  encapsulates),  nor  is  it 
charaetcriwd  by  cryptic  depressions. 

The  tonsil  does  not  aiwan-s  eompletely  fill  the  .sinu-s  tonsillaris,  tiie 
nitoc<'upie<l  space  above  it  being  known  as  the  supralonsillar  fo»sa, 
inl<»  which  several  rrypts  usually  o[M*n. 

The  outer  aspect  of  the  tonsil  is  kw^sely  attached  to  the  superior  con- 
strictor muscle  of  the  phar\*nx,  thus  subjecting  it  to  compression  with 
even.-  act  of  degiuti(ioD.  The  palatoglossus  and  palatopharvngeus 
muscU-sof  the  pillars  also  compress  the  tonsil.  (Irobcr  cites  authorities 
who  claim  that  the  coinpressitm  of  the  nmscles  forces  food  and  bacteria 
into  the  crypLs. 

The  Crypts. — ^The  cn-pts  are  usually  tubular  and  ahnasC  invariably 
extend  the  cntin*  depth  of  the  tonsil  to  (he  capsule  on  its  outer  surface. 
Some,  however,  arc  compound,  i.e.,  they  divide  below  the  surface  into 
two  or  more  ttibulcs.  They  are  usually  comparatively  straight,  though 
they  may  be  tortuous  in  their  course.  1  have  examines!  many  tonsils 
removed  with  the  cap«ule  intact,  and  have  rarely  found  cr^'pts  that  di<l 
not  extend  tlirough  the  follicular  tissue  to  the  capsule.    Those  opening 
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in  the  supmtonsillfir  fossa  usually  extend  downward  and  o\th\'ard, 
whereas  in  the  lower  portion  of  the  tonsil  their  direction  is  outward. 
The  area  occupied  by  the  mouths  of  the  supra  tonsillar  crj-pfs  constitutes, 
according  to  Killian,  tlie  hilus  of  the  tonsil.  Clinically,  the  crypts  seem 
to  be  the  source  of  the  greatest  amount  of  local  and  constitutional  ilisturti- 
ances,  as  they  often  become  filled  with  food,  tissue  debris,  and  bacteria. 
This  Is  especially  .true  of  those  capjHxl  over  by  an  overlying  inembranr, 
as  in  the  supra  tonsillar  space,  and  the  antero-inferior  portion  of  the  tonsil 
which  is  covered  by  the  plica  triangularis.  The  plica  supratonsillnris 
(Fig.  233)  docs  not,  in  all  cases,  enfold  the  hitiis.  or  supratonsillar  crj-pts, 
as  the  tonsil  often  fails  to  fill  the  supratonsillar  space.  In  other  instances 
it  closely  hugs  the  upj>er  end  of  the  tonsil,  thereby  completely  closing 
the  mouths  of  these  ePk'pts.  It  is  in  these  eases,  particularly,  that  the 
contents  of  the  ery]>ts  are  retuinwl.  This  Is  also  true  in  reference  to 
those  covered  by  the  plica  triangularis. 
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T(i«  an*  torn  ion  I  Uiu]riwirkit  of  the  tuumllar  ir^ou.  a.  margDauprBtuunllaria;  6,  llic  i!U|>rftU>n- 
killnr  fci^:  c,  liilum  o(  the  Intudl,  tbo  iilit-like  crypts  o(  tUo  tonsil  in  the  supnitoiuilUr  fosHi:  if, 
nntfrior  piUur  of  th«  fnucM;  #.  pticnCoDHllaria  (hyp<>rculum  plioAtri»nituUn«) ;  f.  po«t«rior  pilUr 
uf  tlie  fiiuoeB;  g,  u  Inrgv  ccyt't  I'Mir  the  ba«e  of  Uie  p»»t«rior  pilUr,  which  often  beeonue  eloMtl. 
mnd  aive»naD  to  iaf«otion  mad  inOammatioD. 

Reasoning  from  a  mechanical  point  of  view,  one  would  reach  tlie 
conclusion  that  the  retention  of  the  infected  secretions  must  necessarily 
give  rise  to  infectious  inflammatory  processes.  Clinically,  we  know 
that  this  is  not  true.  The  crypts  are  often  found  tilled  with  food,  tissue 
debris,  and  pathogenic  bacteria,  without  any  appreciable  inflammatory 
reaction.  Nevertheless,  as  1  shall  exemplify  later,  the  mechanical 
closure  of  (he  crypts  by  the  plica  supnitotwilhiris  and  the  plica  triangu- 
laris luJds  greatly  to  the  tendency  to  iuflamraatory  and  other  morbid  local 
and  general  processes. 

It  may  be  stated  as  a  general  law  in  physiological  pathology  that 
niechanirjd  obstruction  to  the  drainage  of  any  secreting  cavity  tends  lo 
result  in  local  morbid  processes  and  in  toxic  or  infectious  manifestations 
in  reniitle  parts  of  the  body. 

The  Epithelium. — The  free  surface  of  the  toasil,  including  the  crypts, 
is  covered  witli  stratified  pavement  epithelium,  the  deeper  layers  of 
which  are  colunumrin  type,  while  thesufwrficial  arc  pavement.     Goodale 
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has  ^I^<»wII  tlial  certain  eolo^in^  matter,  when  <luste«I  in  tlie  crypts,  is 
reiulily  Hijsurlx'd  iiitu  the  interior  of  the  loii»il.  He  eiuirm  tliat  tlic 
uiji^K>rption  prohahly  takes  pUice  (lirough  tlie  interspaces  between  the 
cells.  From  this  the  inference  might  be  made  lliat  bacteria  are  absorlxxl 
with  rqnal  facility-  This  ('(iii<-tusii>n  does  not,  however,  coinciile  with 
either  physiological  I  or  clinical  tiata. 

Jonathan  Wright  has  shown  that  there  is  a  va-st  difference  in  the 
iilisorplive  power  of  the  tonsil  for  dust  and  for  bacteria.  Wright  inlpodnced 
carmine  [Xiwdcr  and  bacteria  into  the  cr^'pts  of  the  tonsils  and  excised 
them  in  iiflM-n  minutes.  The  microscope  showc<i  the  carmine  |)articles 
in  great  abundance  beneath  the  epithelium  and  within  the  intercellular 
spaces,  whereas  no  bacteria  were  found.  He  also  oKserveil  that  the 
carmine  thist  remaining  on  the  outside  of  the  tonsil  was  easily  washed 
away,  while  tlie  bacteria  were  nutre  difiicidl  to  remove.  The  a*iherence  of 
the  bacteria  to  the  live  animal  membrane  and  their  failure  to  \>rss  through 
it  he  ascrilied  to  the  viscosity  of  the  bacteria,  a  biomcehanieal  property 
of  microorganisnis.  The  mechanical  affinity  existing  between  the 
bacteria  and  a  living  mucous  membrane  he  coi]sidere<i  as  one  of  their 
defensive  and  offensive  proi>erties  of  a  biomechanical  kind,  as  distin- 
guislie<l  from  their  bitxrhemical  pr<Khiets.  tlie  toxin  and  endotoxin.  Dust 
(»r  carmine  powder  does  not  possess  tliu  adhesive  prop<'rty,  hence  it  is 
readily  ab.sorbed,  whereas  the  bacteria  are  not. 

We  know,  however,  fron»  abundant  clinical  experience,  that  there  are 
c*»nditions  under  which  the  bacteria  are  nhsorbed  through  the  cryptic 
epithelium  ii.  sufficient  numbers  to  excite  marked  local  and  constitutional 
disturbances.  Apparently  the  adhesive  property  of  the  bacteria  has  been 
overcome,  or  the  toxin  of  the  mieroorganlsms  within  the  cr}|»Ls  has  con- 
verted the  live  epitlielium  into  inert  matter,  through  which  it  readily 
pa».*te».  Wright  says:  ''From  the  experiments  of  Go<Mhi1e  and  others 
with  colore*!  gnmules.  from  my  own  observations  of  dust  particles 
pa.ssing  the  epithelial  layer  iiL  heallh,  and  bacteria  |ms.sing  it  in  diseases, 
it  is  evidence  enough  tliat  there  nuist  be  something  beyond  mechanical 
ohstniction  which,  under  ordinary  conditions  of  health,  keeps  the  tissue 
beneath  the  epithelium  free  of  bacterial  life,  which  swarms  in  some  of 
the  crj^tts  on  the  outer  side  of  the  epithelial  cells.  Hitherto  the  revela- 
tions of  llie  antitoxic  power  tif  the  b]4MMi  sera  have  been  insulltcieiit  to 
explain  the  problem.  That  explains  the  nullification  of  the  to.xic  power 
of  the  pathogenic  germ  after  it  passes  within  the  tissues,  but  it  does  not 
explain  inmuinity  fnmi  infection — to  tmn.slale  literally,  the  freedom 
from  the  carrying  in  of  the  genu.  It  seems  ])rnbnhle  from  exiwrimenta- 
tion  with  various  forms  r»f  protoplasm  that  the  animal  organi.'im  evolves 
drfeasive  properties  to  destroy  by  lysLs,  when  the  system  through  lack 
of  excretory  |»wer  becomes  embarrassed  by  their  presence." 

Wright  further  says  tliat  "bacterial  pi^toplasms  may  excite  bacterio- 
lytic ferments  in  the  epithelial  celts,  a  jiroperty  heretofore  referrwl  by 
Sletchnikoff  to  the  leukocytes  only."  In  these  ways  he  attempts  to 
show  e<]uilibrium  existing  between  inmiunity  and  infection.  An  im- 
hfllanre  of  this  ei|uili1>rium  is  effected  by  a  l(»ss  of  local  tonicity  or  health, 
aud  uifection  then  takes  place. 
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111  tlu'  i']}itliolial  lining  of  the  crj'pts  we  find,  therefore,  Uie  following 
pro]>frtit;s: 

(a)  A  bionipchiitiicui  resistance  to  the  invasion  of  the  mieroorganisnis, 
viscosily. 

(6)  A  biooheniieal  destruction  or  taming  of  the  microorganisms  in 
the  erj'pts  flir<nij;li  the  agency  of  u  fcnnent  thrown  out  by  tlie  epithelium 
under  t!iL'  .stiinuhis  of  tlie  relaiued  liactenu.  ThLs  prot«as  is  known 
aa  bact  frill  lysis. 

So  h>ny  a.s  the  frpitlteliiini  t>f  the  crypts  is  in  a  slate  of  tonicity  or  health, 
an  i^tjuilibriiiiii  betwt-en  immunity  and  infection  is  maintaintMl.  When 
the  cellular  tonicity  is  impaired,  the  iM|uilJbriuni  l)etween  immunity 
and  infection  is  lost  and  infection  occurs.  When  the  crj-pts  arc  closed 
by  the  plica  supratonsillaris  and  plica  triangularis,  or  by  concretions  in 
the  nniiitlis  of  the  cr\*pts,  a  very  active  warfare  between  the  retained 
iiucitiorj^tiiiisms  and  the  epithelial  cells  is  begun.  The  trells  thnjw  out 
a  ]>oisonous  fcnnent^  whereas  the  bacteria  throw  olF  a  toxin  for  the  pur- 
pose of  impairing  the  tonicity  of  tlie  epithelium.  If  the  siejfe  is  eimtinued 
snJhcienlly  hmp,  the  cells  give  way  and  the  infeetioiLs  host  penetrates 
t!ie  epithelial  l>nrncr  and  enters  the  deeper  tissues  of  the  tonsil. 

The  Sinus  Tonsillaris.— The  anterior  pillar  cont^xins  the  palatoglossus 
muscle  and  forms  the  anterior  boundary,  whereas  the  posterior  pillar 
contains  the  |ialatopharyngeus  muscle  and  forms  the  posterior  bomidary 
of  the  sinus.  The  pillars  meet  above  to  unite  with  (he  soft  palate. 
Inferiorly  they  diverj^e  and  enter  into  tlu'  tissue's  at  (ht*  base  of  the  tongue 
and  the  latend  wall  of  the  pharynx  r(\sjHMtively.  The  outer  wall  of  the 
.siruis  lonsillaris  is  comjjosed  of  the  superior  constrictor  nnisele  of  the 
phan,Tx.  The  sinus  tonsillaris  is,  therefore,  a  triangular  deprcssi 
on  the  lateral  wall  of  the  fauces  which  partially  envelops  the  tonsil. 

In  so  far  as  my  clinical  observations  show,  the  tonsil  is  loosely  attached 
to  the  sinus,  that  is,  tiie  so-ealletl  adhesions  are  not  present.  Tlie 
extent  of  the  attaclimenl  varies  in  different  suhje<'ts.  Patterson  has 
shown  llmt  the  supratonsilhir  fnssa  may  extend  downward  so  as  to  admit 
a  bent  pnibe  iK'twwn  the  outer  side  of  the  tonsil  and  the  superior  con- 
strictor muscle  of  the  phflr\iix,  h,s  far  as  the  inner  .surface  of  the  lower 
jaw.  Kven  when  the  attachment  is  general  it  is  not  usually  so  finu 
as  to  greatly  interfere  with  the  enucleation  of  the  tonsil.  The  "wlbesion" 
to  the  anterior  pillar  so  often  s|>oken  of  is,  in  my  opinion,  a  myth.  It 
is  true  that  the  tonsil  has  an  anatomical  c-onnectiou  witli  the  anterior 
pibar,  but  the  unitm  i."^  not  of  that  Brni,  (it)n>us  nature  usually  implied 
by  the  tenn.  Imlee<l,  (he  term  "adhesion"  is  often  used  in  refen-m-e 
to  the  plica  triangularis  which  covers  the  anteroinferior  |x)rlion 
of  the  tonsil,  and  which  is  often  attaehe<l  to  the  tonsil  at  its  inferior 
extremity.  One  writer  even  speaks  of  the  plica  triangularis  as  an  hyper- 
trophy of  tin-  anterior  pillar,  whereas,  in  fact,  it  is  an  mibryological  struc- 
ture, which  in  some  of  the  lower  animals  develi>ps  into  the  tonsil  itself. 

The  anterior  limit  of  the  sinus  Inusillaris  often  extends  well  under  the 
anterior  pillar,  thus  concealing  a  large  portion  of  the  tonsil.  The  outline 
of  the  tonsil  may  be  readily  dctemiinwl  liy  digital  examinatinn  or  by 
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!M'i7.ing  it  with  forceps  and  druwin^  it  toward  the  median  line  of  the 
thmat.  When  lhu.s  drawn  the  anterior  shoulder  of  tlie  tonsil  may  be 
seen  outlined  beneath  the  anterior  pillar,  and  if  still  more  forcibly  drawn 
inward,  the  tonsil  mass  slips  from  beneath  the  pillar,  thus  showiiijf  that 
it  Is  not  marketily  ailliereni,  but  that,  on  the  contrary,  it  is  loosely 
atlacheil  and  by  proper  proee<liire-H  may  bt^  readily  enucleated. 

The  Lymphatics. —'I'he  relation  of  the  tonsil  to  the  IjTiiphatic  vessels 
is  soriH^what  difTcrent  from  tlmt  existing  between  the  KTnphatie  gland 
and  vtsweU.  The  difference  in  the  relationship  consists  in  the  fact  that 
the  lymphatic  vesscU  liave  their  origin  in  the  tonsil,  wherca:)  they  pass 
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of  iIm  lympluitia  cummubiofttians  with  the  i««ih.  toiurili.  Kdmoida,  Had  mjutold 
m^na.  T\mt  miMloi'l  kUii-Iii  How  iiiU)  the  poatertor  ulikin  of  gimndt;  t>>»  ndniwiidA  irilo  lK>t)i  th«r 
|(<wl«nor  aimI  aniori'ir  «luun«;  tlie  tunoil  into  the  Rntorior  icroup  only;  the  tlonlal  glaud*  into 
lid  mntrntiitt   group,  tli'^udi   in  viulent  iD&unmKtiDtu  ot  tli«  n^ck  oIukU  tliv  current  may  b* 

(Aftw  Klwnaratli.) 


(hmiif^h  the  lymphatic  gland.  The  rpiestion  of  chief  clinical  im|)ortance 
W  the  course  anil  lerminatioti  of  the  tonsillar  lymphatic  vessels  which 
drain  into  tlie  ileep  cervical  chain  undcrnejith  the  stcmocleidomastoitl 
muwle,  an<l  from  thence  to  the  thoracic  glands,  and  finally  into  the 
thoracic  duct.  By  this  route  infection  is  carried  to  all  parts  of  the  body. 
Tl>e  toiLnil,  un<ler  certain  coiidilioiis,  being  peculiarly  susceptible  to 
infection,  l»econies,  therefore,  the  atnum  of  infection  fttr  a  great  variety 
irf  ili.s<'-a.ses  extraneous  to  iLself.  The  literatun?  is  rich  with  clinical 
reports  of  diseases  ilhtstmting  this  fact  (Fig.  234). 

In  reference  to  the  tonsil  a.s  the  portal  of  infection  in  tuberculous 


370 


THE  PHARYNX  AXD  FAUCES 


pHH'e.'i.ses,  it  is  j^enerjilly  atiuiitted  that  il  often  taUvs  place  through  the 
tonsil,  and  fXteii(].s  from  thence  thioii^rh  the  lymphatics  of  (he  deep 
cevrienl  eliain  on  into  the  thorax,  it  then  pa-sses  through  the  hihis  of 
the  hing  into  the  viscenil  pulmonary  lyitiphatie.s.  The  apex  <)f  tlie  ri^ht 
lung  is  the  most  fr<'i|uent  sent  for  tin-  inception  of  the  puhnonary  tulicr- 
rulous  dl.sea>ie.  Tins  liu.s,  heretofore,  been  utlni)nt<'d  to  the  fact  that 
this  area  is  k'ss  directly  in  line  with  the  respiratory  air  currc-nt,  and  that 
this  portion  of  the  lung  has  less  motion  than  other  portions  of  either  hing. 
It  forms,  lhcrefort%  a  peculiarly  favorable  local  on  for  the  development 
of  the  tubercle  hucilhis. 

Dr.  J.  f  in)her  ha.s  called  this  routt-of  jJiiliiHmary  infiH-tion  hi  to  qut.'rition, 
or  at  leiLst  he  ha-s  set  up  a  rival  hypothetical  txplanation,  l>ase<l  upon  a 
series  of  cxperinunLs  upcjn  lower  animals.  He  reports  the  following 
three  suggestive  experiinenLs  out  of  a  totnl  of  twenty-eight: 

First  experiment,  Septendier  Ifi,  190-1.  A  young  rahhit  was  anesthe- 
tized by  ether  and  chlorofornui],  and  1  c.c.  of  a  sterilized  emulsion  of 
black  Chinese  panit  injecti-*!  into  the  left  tonsil. 

SeptemlrtT  2'.i,  H)(lL'.  the  autopsy  slioweil  black  particles  in  the  blood. 
Behind  the  left  tonsil  there  was  a  mass  eouiposc4l  of  the  coloring  nuitter 
and  leukiK'vtes.  The  lymph  glands  on  left  side  of  the  neck,  as  far  as  the 
upper  border  of  the  tliyroid  cartilage,  were  stained  black.  The  miero- 
.toope  demonstrated  the  lyni])h  ves.sels  filleil  with  free  coloring  matter,  as 
well  as  leukocytes  which  endoseil  .small  [mrticles  of  pigment. 

The  glands  nnd  lymph  ves.sels  were  fairly  packed  with  the  coloring 
matter.  Heyoml  the  zone  of  the  lymph  glands  ami  vessels  little  coloring 
matter  was  found. 

Second  experiment.  A  small  dog  was  narcotizeil  by  inor])hine  injec- 
tions. Six  and  one-half  e.c.  of  the  sterilizeil  emulsion  of  black 
pigment  wils  injected  into  the  tousil. 

The  auto|xsy,  after  conijilete  ex.sanguina(ion,  showed  the  following 
conditions:  Very  little  4*oloring  matu-r  in  the  leukocytes,  none  being  free 
in  the  blowl.  The  tonsil  and  the  loase  connective  tissue  containing 
the  atterent  lymphatic  vessels  of  the  tonsil  were  of  a  deep  black  color. 

Along  the  muscles  of  the  neck,  as  far  a.s  the  hyoid  bone  and  to  tlie 
median  line,  there  were  streaks  of  pigment.  Tlie  pigmented  area  also 
.tpread  downwarrl  below  the  iiyoid  bone,  where  il  cxteniled  1  cm.  bevorid 
the  inetlian  line.  The  ei>lori[ig  matter  was  traced  to  tlie  bony  o|K'ning 
of  tlic  tiiurax  and  to  the  parietal  jjleura,  which,  when  .stripped  off  ami 
examined  by  tmnsniilted  light,  showed  the  black  i»igmentation.  The 
lymph  vessels  of  tlie  pttrattaeheul  conneetive  tissue  and  of  the  esophagus, 
as  far  as  *2  or  M  rni.  above  the  bifurcalinn  of  the  trachea,  were  also 
colore^!,  whereji-s  on  the  left  or  uninjcctetl  side  no  such  phenomenon 
was  foun<l.  All  the  lymph  glands  on  the  lateral  wall  of  the  pliamix, 
hyoid  bone,  larnix,  along  the  deep  vessels  of  the  neck  and  supraclavicular 
fossa  on  the  right  sicle  were  black.  l"he  parittiil  pleura  at  the  apex 
showed  an  exudate,  but  no  ailliesion  la  the  visceral  pleura. 

Tlie  microscope  sliowed  that  in  all  the  above-mentioned  pasitioiis 
there  were  no  other  changes  present.     In  the  glands  the  coloring  matter 
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ixtupied  (he  paravascular  spaces.  In  the  lymph  vessels  between  the 
suprucluvicular  jjlamls  mid  the  ]>arietHl  pleura  of  the  apex  there  was  a 
Inr^  number  of  leukocytes  filled  with  coloring  matter.  Free  coloring 
mutter  was  also  present  in  this  region.  In  the  apex  of  the  lung  lliere 
were  no  .signs  of  an  inflaminatf)r^*  reaction.  The  coloruig  matter  here 
seemed  to  be  freely  deposited  within  (he  cnnnectlve  tls:«ue.  In  the  above- 
mentione<l  exudate  at  the  a\if\  thvn'  v/as  coloring;  matter  in  (he  leukocytes. 

Thinl  experiment,  April  4,  ]!K1H.  A  .sninll  dog  wa,s  placed  under 
morpliine  narcosi.^  and  5  c.c.  of  coloring  matter  injected  into  the  tonsil. 
April  13,  (he  same  experiment  was  perfonnefl  on  the  opposite  side. 

May  10,  the  autopsy,  after  exsangnination.  showed  a  lai^e  amount  of 
coloring  matter  free  in  the  bUxMl;  the  leukocytes,  the  lonsil  and  counir- 
tive  tis.siie,  and  the  connective  li.ssue  of  the  neck  on  Ujth  .siiles  along  the 
Influx  to  the  aperture  of  the  (horax  were  colored  sy  in  metrically.  The 
lymphatic  gland.s  along  the  large  l>lo(Mlves.sels.  a.s  well  as  th<we  in  the 
supraclavicular  region,  were  dw^ply  stained.  The  coloring  matter  wa.s 
also  fonnd  within  the  lymphatic  vessels  and  in  the  paravascular  spaces. 
A  fibrous  exudate  wa^  foimtl  in  the  apices  of  both  lungs,  thn.s  forming  a 
bridge  of  inflanimalor)-  niHterial  frt>m  the  parietal  to  the  visceral  pleura. 
The  coloring  matter  wns  also  pivscnt  in  the  i-xudatc.  Tlic  niici-ost-opic 
up|Jearance  of  llie  apices  presented  a  light  grayish  cohmition.  The 
glands  in  the  nie«iia,'<tinuni  were  .sinine*!  on  the  left  side,  lus  were  also  the 
bronchial  glands.  In  the  left  Uuig  there  were  three  other  small  fibrinous 
exudates  in  which  the  coloring  matter  wjis  preseni. 

From  the:^e  experiment,s  (irober  builds  the  hyp4>thcsia  that  tul)ercuh^iis 
infection  of  the  a|>ex  of  the  Inng  niay  take  place  ria  the  deep  l\^npha^ic 
chain,  the  supraclavicidar  glamls,  and  thence  to  the  parietal  lymphatic 
vcsscIh,  where  an  inflammatory  exudate  is  tlirown  across  to  the  visceral 
pleura.  The  tui)ercle  bacilli  travel  ncr<»ss  this  inlliinnnaton,'  bridge  and 
Ciller  the  H|)ex  of  the  lung. 

While  these  ex|>pnmcnLs  are  not  conclasive,  they  arc  interesting  and 
n(K'n  a  field  for  further  ijKsen'ations. 

The  Blood  Supply.— 'I'he  tonsillar  arten.'.  a  branch  of  the  facial,  is 
the  chief  v«'>isel  t(t  the  tonsil,  though  the  ascending  palatine,  another 
branch  of  the  linginil.  .sometimes  takes  its  place.  The  tonsillar  artery 
passes  upward  on  the  outer  side  of  the  superior  constrictor  luu.scle, 
through  which  it  passes  and  gives  ofT  branches  to  the  tonsil  imd  soft 
palate.  'Hie  palatine,  another  branch  of  the  lingual,  also  semis  branches 
through  the  su|jerior  constrictor  muscle  to  the  tonsil.  The  ascending 
pharyngeal  also  pas.si*s  upwani  outside  i>f  the  superit)r  c<Histrictor,  and 
when  the  a-^cending  palatine*  artery*  is  small  it  gives  off  a  tonsillar  branch 
which  is  corri^pondingly  laiger.  The  dorsalis  lingujc,  a  branch  i»f  the 
lingnul  artery,  a.scetuls  to  the  base  of  the  tongue  and  sends  brHn<'hes 
to  the  nostril  and  pillars  of  the  fauces.  The  descending  or  posterior 
|Mdatine  artery,  u  branch  of  the  inferior  maxillary,  supplies  ihe  (onsU 
urit]  soft  palate  from  above,  forming  anastomoses  with  the  a.scending 
palatine.  The  small  meningeal  arterT.'  sends  more  branches  to  tint  tonsil, 
though  they  are  of  minor  importance. 
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Clinical  Application. — Without  reviewing  the  literature,  which  is 
rich  ill  re|>orts  of  aiscs  showhig  the  tonsil  to  be  the  portal  of  infection 
for  many  diseases  in  remote  parts  of  the  IkmIv,  1  have  attempted  to 
show  under  what  conditions  it  l>ccoines  the  portal  or  utrium  of  iiifee- 
tion.  Under  conditions  of  local  equilibrium  or  heuUli  of  the  epithe- 
lium lining  the  tonsillar  cr}'j>ts,  infection  does  not  take  place,  whereas, 
when  the  local  equilihriuin  is  last,  infection  orrtirs.  That  the  local 
equilibrium  of  the  cri.-{>tic  opitfielium  is  frequently  lost  is  a[)p»rent  to 
every  clinician.  In  tuldition  to  tbc  <lLscas<^  arising  thriHigh  the  tonsil  as 
a  portal  of  infection,  there  arc  those  limited  to,  or  having  their  focal 
centre  in,  the  tonsil  itself.  IV'rha]>s  the  strongest  indictment  against  the 
tonsil  is  that  it  is  often  the  atrium  of  infection  in  pulmonary  tubcrculosLs. 
Whether  the  route  of  infection  h  via  the  deep  lymphatics  and  the  Inlus 
of  the  lung,  or  the  deep  lymphatics  and  the  parietal  pleura  at  the  apex, 
as  shown  by  analogy  in  the  experiments  of  Grober,  is  immaterial  in  so 
far  as  the  genend  question  is  concerned.  The  question  of  prime  im- 
jx)rtaiK'e  is,  Do  pulmonarj*  or  other  types  of  tuberculosis  have  their 
origin  through  the  tonsil  its  it  portal  of  infection?  In  view  of  uiy  own 
observations,  and  of  others,  1  must  answer  in  the  aftirraativc.  JusI  what 
percentage  has  not  l>een  fully  detennined.  Various  writers  report 
from  4  to  10  per  cent,  of  tonsils  removed  as  showing  local  tuberculous 
le.si<ms,  as  tul>ercle  bacilli  anil  giant  cells. 

The  stnictures  of  the  tonsil  which  seem  to  favor  infection  are  the 
ery'pts,  especially  those  in  the  supra  tonsillar  fossa  and  thase  covered 
by  the  plica  triangtdaris.  Wright  has  suggested  that  the  imiH-rfix't 
drainage  of  the  erypt  leads  to  the  iilliinale  loss  of  tonicity  (equilibrium^ 
in  the  epithelial  cells  lining  them,  thereby  opening  the  way  to  systemic 
infection  (lirough  the  tonsil, 

'V\\e  question  naturally  presenteil  at  this  juncture  Is,  What  is  the 
rational  mclliodof  proccilure  to  pn>tect  the  system  fi-oiu  further  infei-lion? 
'l^he  choice  of  remtHliiil  measures  sceuLS  to  lie  between  internal  ine<lica- 
ti*>n,  local  applications,  and  surgical  interference. 

As  to  the  first  and  second  metho<ls  of  treatment,  it  may  be  said  thai 
there  arc  cases  which  may  l>e  satisfactorily  trcate*!  by  them,  especially 
in  relie%'ing  the  distressing  local  inflammatory  symptoms;  indeed,  many 
cases  may  be  practically  cured  by  such  treatment.  There  are  many 
others,  however,  in  which  such  measures  are  wholly  inadequate,  either 
to  relieve  immediate  symptoms  or  to  ward  olf  future  attacks.  In  these 
cases  we  have  usually  rcsort<*d  to  some  surgical  procwhire,  such  as  open- 
ing the  crvpLs,  plunging  th*'  <'uuliery  point  oV>liqiiely  aerass  them,  de- 
capitJition  (partial  removal  of  tlie  tonsil),  anil  the  complete  removal  of 
the  tonsil. 

The  literature  shows  a  wide  divergence  of  opinion  as  to  what  consti- 
tutes the  best  method  of  surgical  treatment,  though  it  shows  nearly  all 
writers  a.s  beiiigYnH'tit-jdly  agnail  that  .some  sort  of  sui^acal  procedure'is 
indicated. 

\Miat  does  the  anatomy  seem  to  indicate?  It  shows  certain  cnpts 
so  situated  as  to  afTord  poor  drainage  of  their  contents,  even  though  the 
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superior  constrictor,  palntoglosstis.  nnd  luilntophnrMigeus  muscles  com- 
press the  tonsil  with  cuoh  act  of  deglutition.  This  is  especially  true  of 
thofie  cry|)ts  discharging  into  the  supratonsillrtr  fossa.  Kauffniann  has 
auggestctl  that  the  supraton.sillar  crypts  tic  opened  with  a  sljarp  knife, 
nnd  that  the  incised  surfaces  be  painted  witli  5  to  20  per  cent  trichlorueetic 
acid.  By  tills  opening  of  tlie  crypts  their  contents  are  drained.  The 
acid  applications  excite  u  violc^it  inHamuiatory  reaction  which  results 
in  Uie  contraction  of  the  tonsil  tissue.  The  process  is  often  an  ex  t  rem  el  v 
painful  one^  and  may  result  in  cellulitis  and  scar  tissue.  Furthermore,  it 
dtH-s  not  always  prevent  further  infection  througli  the  tonsil.  It  is, 
therefore,  often  necessary  to  repeat  the  incisions  and  acid  applications. 

The  patient  is  entitletl  to  imrumiity  from  tonsillar  infection  if  it  can 
be  establisheU  without  seriously  jeopardizing  either  his  healtli  or  life. 
When  the  tonsil  becomes  a  well-establishcil  atrium  of  infection,  the 
ph\*sieal  p<'onoiny  of  the  patient  is  constantly  nieJiace<l  bv  conditions 
nmging  all  the  way  from  ii  foltienlar  tonsillitis  to  endocarditis  and  pnl- 
nionan.-  tul>ercnlosi-s.  Measures  should,  therefore,  he  adopted  which 
will  «isure  future  frccflom  from  inf(!ction  through  the  tonsil. 

It  lias  hevn  shown  by  ahun<hirit  clinical  experience  (hat  cauterization 
of  the  lumen  of  the  crypts  or  obliquely  across  them  into  the  surroimding 
follicular  tissue,  does  not  adequately  meet  the  indications. 

The  same  is  true  of  "decapitation,"  or  partial  removal  of  the  tonsil. 
Decapitation  leaves  the  deep  and  more  disea,sed  |x}rtiun  of  the  crypts, 
and,  while  it  may  afTord  some  relief  of  the  symptoms,  it  is  often  f4illowe<l 
by  recurrent  infections  and  by  the  reformation  of  the  tonsillar  tissue. 

The  complete  removal  of  the  tonsil  with  its  capsule  int«ct  is,  so  far  as 
I  know,  tlie  only  motle  of  sui^ical  proe«rthjre  tliat  guarantees  immunity 
from  infection  tlirough  tlie  sinus  tonsillaris. 

The  function  of  the  tonsil  and  the  effect  of  its  complete  removal 
upon  die  general  condition  of  the  patient  must  be  considertsi;  so,  also, 
miLst  the  i]uestion  of  hemorrhage.  In  reference  to  the  eife«:t  of  the 
rrmoval  of  the  tonsil  upon  the  general  system,  it  may  be  said  that  there 
Is  little  evidence  that  it  has  any  deleterious  rt*sult.  Masini,  however, 
lirlieves  that  the  tonsil  has  an  internal  secretion  com[*arable  witli  that 
given  off  by  the  suprarenal  gland.  lie  arrived  at  this  conclusion  after 
experiments  with  die  aqueous  extract  of  the  tonsil,  intravenous  injections 
of  which  gave  the  same  results  as  obtainetl  from  the  injection  of  supra- 
renal extract. 

The  last  word  conceniing  the  treatment  of  the  tonsil  cannot  be  spoken 
until  its  exact  function  Is  established.  Clinically,  there  is  little  to  show 
e%*il  t'ffects  from  its  removal,  whereas  there  is  much  evidence  to  show  the 
good  resulting  from  its  removal,  especially  its  complete  removal. 

I  have  attempted  its  complete  removal  with  the  capsule  intact  in 
nl>out  2000  cases  during  the  past  six  years,  tuid,  barring  one  or  two 
mstances  in  which  there  was  a  temporary  pai-esis  of  the  palatophaiyngeus 
iiuwrlc.  one  case  of  cervical  cellulitis,  and  a  half-ch>7,en  moderate  hemor- 
"liages,  I  have  seen  no  uutowani  result.  The  general  health  of  many 
waa  greatly  improved  and  recurrent  .septic  inflammation  within  tlie  sinus 
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tonsillaris  has  bceu  cliiuinatfd.  llecuirencc  of  the  tonsillar  tissue  has  not 
takun  place  in  a  single  in.sfauL-e.  The  fact  of  its  irgnjwth  is  almost 
prima  facie  eviilent^e  that  the  ontirt^  tonsil  was  n«)t  rfintivwt.  1  will  not 
uttenipt  to  c]t'ny  that  fnllioiilar  tissue  fan  \n-  reniovi^l  from  the  sinns 
limsillarls  after  tlie  complete  rertmval  of  the  tonsil,  and  that  foUieiilar 
tissue  may  develop  within  the  sinus  tonsillaris.  Hut  this  should  not  lie 
mistaken  for  tiie  recurrence  of  the  tonsil.  The  tonsil  is  an  encapsulated 
ZDftss  of  lymphoid  tissue  chanicterized  by  numerous  crypU. 

Having  removed  the  entire  tonsil  with  its  fibrous  envelope,  and  its 
crypts,  tlie  chief  source  of  infection  is  removed.  It  is,  of  course,  possible 
for  tlie  follicular  tissue  which  snrn>unds  the  tonsi!  to  l>ecome  diseased, 
but  this  should  be  ilifTereiitiated  from  tonsillar  disease.  When  the 
tonsil  Is  not  retnoveil  with  its  capsule  intact,  it  is,  of  course,  impossible 
to  determine  whether  it  has  been  entirely  removed;  and  if  a  part  of  it  is 
left,  regcuenition  might  well  take  place.  With  thest^  facts  in  mind,  it 
is  apparent  that  the  complete  removal  of  the  tonsil  shouUI  show  a 
distinctly  defined  mass  of  lym]>hoid  tissue  envelo]»ed  within  a  fibrous 
Cjipsulc  on  its  outer,  and  with  nnicous  membrane  on  its  median,  aspect. 
Lymphoid  tissue  which  is  not  thus  eharacterized  is  not  tonsil  tissue. 

HemoTTfaage. — The  danger  from  heiuorrhagt*  is,  perhaps,  the  greatest 
"bugbi'ar"  of  the  opemtion.  Is  this  a  real  or  an  irnaginnrA'  obstacle? 
Tt  is  both.  U  is  real  in  so  far  as  severe  liemorrhage  does  (xvasionally 
occur  in  tonsil  op<'rations.  It  is  imaginary'  in  so  far  as  the  reputi-d 
frecpiency  of  its  occurrence  and  the  degree  of  the  danger  attending  it 
A  clear  knowledge  of  the  possible  sources  of  liemtirrliage  will  enable 
the  operator  to  larg<'ly  exclude  its  ix:currcuce.  Furthermore,  there  are 
certain  mutters  in  the  t^x-hniijue  of  local  anesthesia,  and  in  the  after- 
treatment,  whi<'h.  if  properly  applied,  will  greatly  reduce  the  frequency 
and  ainonnl  ttf  hemorrhage.  Clinically,  T  have  observed  that  the  lutjist 
frequent  site  of  arterial  hemorrhage  is  at  about  the  middle  ]H)rtion  of 
the  siuu.s  tonsillaris,  where  the  tonsillar  branch  of  the  fiicial  piortxw  the 
superior  constrictor  niiLscle  of  tlie  pharynx.  Other  points  of  hemorrhaged 
are  usually  limited  to  the  inferior  portion  of  the  sinus  tonsillaris,  where 
the  tonsillar  venous  plexus  is  located,  and  to  the  anterior  and  posterior 
pillars. 

In  another  part  of  tliis  chapter  1  have  referred  to  the  fact  that  three 
arteries,  the  tonsillar,  the  ascending  palatine,  and  the  a.sceiiding  phar}-!!- 
geal,  pass  uj)ward  on  the  outside  of  the  sufwrior  constrictor  nuisclc.  which 
they  i>ierce  jis  (hey  turn  inward  to  ramify  the  tonsil  and  fnucial  pillars. 
Just  Iw'fore  entering  the  tonsil  they  break  u|>  into  several  branches 
(Fig.  '2'So).  It  is  obvious  that  the  smaller  the  branches  cut  during  nn 
ojx'rationt  the  less  serious  the  iiemorrhage.  The  clinical  application  of 
this  fact  is  that  if  the  arterial  branches  are  severed  as  they  enter  the 
cajwule  of  t!ie  (onsil,  the  liability  to  henH>rrhage  Is  reduce*!  to  the  mini- 
mum; wherea-s,  if  (hey  art*  severe*!  on  the  outer  aspect  of  the  superior 
constrictor  nuiscle  before  they  art*  broken  up  into  smaller  branches, 
(he  tianger  from  lK)th  jmmary  and  .secondary  liemorrhage  is  greatly 
increa.se*!.     It  may  be  said   that  the  operator  should   not  Injure   the 
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superior  ronstrit-tor  muscle  in  tills  operation,  and  tliis  is  true.  Indeed, 
if  he  (horonjilily  apprrciates  (he  eliiiical  sij^iifiraiice  of  the  anatomy  of 
the  tonsillar  region,  lie  prolmbly  will  nof  injure  it.     There's  the  ruh. 

As  to  the  anterior  pi!hir,  it  should  lie  home  in  mind  that  (here  Eire 

arterial  twijrs  eonrsin^  upwaril  thrinijrli   it.     The  main  trunks  of  the 

urteriid  hi-anehe.s  are  external  to  the  pahitoglossus  muscle.     Heiiee  it 

J  fdlluws  that  in  onler  to  injure  tlieni  it  is  necessary  eirhi-r  to  pass  the 

linstnnnent  hehind  the  muscle,  and  tlius  hijure  iheiu,  or  to  include  the 


Firt.  23fi 


^4\ 


lUlUtNoiM  (if  ih»  tntiailliLr  ntt^ry;  6.  supcrinr  pnn»trii'tf>r   mii»cle  of  th*  pharynx:   t  r. 
fibn*u*  r»|Hulr  of  ilw*  toiu>il:  4,  l>iai»li   f<illidr»  or  huImIbiiof  of  (lip  t'liMJh   '.  [>lii-a  HU|irnt«Kuil- 

'  rnuseiitature  of  tlie  anterior  pillar  in  tfie  ffrasp  of  the  tonsillotome,  knife, 
Ulunt  dissector,  or  seiss«irs,  etc..  and  thus  sever  the  muscle  and  vessels 
of  the  anterior  pillar.  The  same  statements  may  he  made  in  reference 
to  the  [Kistendr  pillar. 

The  teehni(|ue  should,  therefore,  be  such  a.s  to  avoid  injury  of  t)ie 
muscles  hounding;  the  sinus  Tonsillaris,  namely,  (he  su[x'rior  cftnstrictor 
of  the  pharNiix,  the  palatoglossus  and  the  palatopharyn^eus  nui.seles,  iw 
liy  «»  doin;;  only  the  small  branches  of  the  tonsillar  arteries  are  injured. 


CHAPTER   XXIL 

•I'HE  INKLAMMATOHY  DISEASES  OF  THK  TONSIL, 

General  Considerations. — The  inflammntor)-  <]is('iLses  of  the  toa<>iils 
are  usuiilly  siilniivi(led  into  various  ty|x;s,  litvoniing  to  whether  the 
prcx;ess  is  acute  or  ehronic,  and  is  limited  to  the  cnpts  or  extends  to 
the  substance  or  [>an*iu'[inna  of  the  tonsil.  As  a  matter  of  fart,  this 
classification  is  somewhat  artiticial,  as  it  is  now  well  establlslied  tliat  all, 
or  nearly  all,  inflammations  of  the  tonsil  are  due  to  infection  through  the 
epithelium  of  the  crvpts.  The  manifestation  may  be  acute  or  clironic 
in  Iy])e;  it  may  aj>})e«r  as  an  acute  or  chronic  hicunar  infiammaliun,  with 
(fir  typical  exudate  at  the  months  of  the  hicnnn'  or  crypt.s;  or  it  may  Iw 
miniit'eated  in  the  form  of  a  |)arcnchymatous  intlammalion,  in  which  llie 
whole  substance  of  the  tonsil  is  involved.  There  is  no  profound  mystery 
surrounding  tlie  tonsil  inflammations  other  than  tliose  of  a  hiochemieal 
nature,  which  are  conunon  to  all  itiEUimmatory  processes.  The  fact  of 
chief  importance  is  that  in  all  types  of  tonsil  inflammation  there  is  a 
lesion  of  the  epithelium  lining  the  crypts,  and  that  some  form  of  [mtbo- 
genic  bacteria  hiLS  perietnileil  il.  The  determination  of  the  ty|ie  and 
virulence  of  the  mic-roorganisms  is  of  even  greater  imj*nrtance  than  the 
determination  of  the  tyjK'  of  tonsillar  inHanwiiiution  under  the  cihler 
elassifieation.  'J'he  tHicteriologicnl  fin<!ings  at  least  afford  some  useful 
information  as  to  the  virulence  of  the  infecting  microorganism,  aiiil,  there- 
foi-e.  influence  the  mode  of  treatment  to  a  certain  extent.  If  llie  virulence 
is  marked,  surgical  ])rix-i'dure  is  contraitidicated;  indeeii,  the  presence  of 
an  acute  inflammation  would  of  itself  constitute  a  contraindication  to 
operative  interference. 

Much  remains  to  be  leamrd  concerning  tonsil  inila'mma lions.  It 
may  still  Ih*  ((ue-slioned  \vhether  it  is  goixl  prnctiee  to  n'lnove  tonsils 
in  the  wholesale  maimer  now  in  vogue.  The  function  of  the  tonsil  in 
a  child  and  in  an  adult  is  still  an  open  question.  When  docs  the 
function  cease  or  become  so  altered  by  disease  as  to  justify  the  ivinoral 
of  (he  tonsil?  Should  the  tonsil  be  partially  or  completely  removed? 
When  ix'uiovetl.  what  organ  performs  iU  funcliotis?  I'hesc  ami  other 
<(uestions  are  not  fully  answered.  We  know  from  clinical  experience 
thut  when  a  tonsil  shows  u  tentlency  to  become  the  seat  of  ixturrenl 
inflannuations  the  patient's  health  and  life  arc  conserved  by  its  entire 
removal.  Are  then*  olhrr  melluMls  tjf  tn'jitrnenf  rhal  will  l>eller  conser\"e 
the  health  and  life  of  the  patient?  It  is  doubtful,  though  this  is  still  an 
ofH'n  question.  The  removal  of  the  debris  from  the  crypts,  from  time 
to  time,  would  no  rlonbt  avert  many  acute  exacerbations;  the  topical 
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application  of  soiutioii^  of  silver  might  al^o  prevent  acute  manifestations! 
but  in  the  Iwig  run  such  methods  of  procedure  must  fail.  The  com- 
plete removal  of  the  tonsil  duiLiig  a  ({ulesceiit  peri(H)  must  alwa^'s  succeed 
in  preventing  inflammations  of  tlie  tonsil  for  all  time  to  come.  Will  a 
tonsil  thus  removed  recur?  Never,  if  it  is  completely  removed.  Can  it 
l>p  removed  by  dissection  with  its  capsule  intact?  Yes;  with  the  most 
happy  results. 

ACUTE  LACUNAR  TONSILLITIS. 


Synonyms. — Acute  follicular  tonsillitis;  infectious  tonsillitis;  cryptic 
tonsillitis. 

Etiology. — 'ITie  cliirf  causes  of  this  and  other  forn^s  of  tonsillitis  are 
the  local  impairment  of  the  epithelial  lining  of  the  crjpts  an<l  the  invasion 
of  certain  pathogenic  bacteria,  as  has  been  pointed  out  in  the  Tonsils  as 
l*nrtals  of  Infection,  and  the  Clinical  ^Vnatomy  of  the  Tonsil.  There  are 
other  factors  which  enter  iiilt)  the  etiolog)-,  and  they  will  be  dlscu.ssed  In 
the  following  analysis: 

The  Local  Lesion  ol  the  TonsU.^iVs  shown  by  Gowlale  and  Wright 
(p.  3G7),  the  cnpLs  of  the  limsil  nre  the  seat  of  alxsorption  for  dust  atid 
tuicrotirganisms,  whereas  the  smface  epithelium  of  the  tonsil  has  but 
little  [»art  in  this  process.  They  have  shown  that  dust,  as  carmine 
powder,  is  readily  absorbed  through  the  healthy  epithelium  of  the  crj'pts, 
whereas  bacteria  are  not.  Uncteriu  are  only  iibsorbed  through  <lead  or 
impaired  crj'ptic  epithelium.  Hence,  the  prime  rc(|ui.sile  for  tonsillar 
infection  is  »n  imjjainnent  of  the  cn.i)tic  cpitlielial  lining.  This  condi- 
tion may  be  brought  about  by  the  retention  of  exfoliated  epithelium 
and  other  debris  in  the  crypts  of  the  tonsil.  The  retention  is  fornuHl  by 
the  t-onstriction  of  the  moutlis  of  crj'pts  from  previous  intlainnuition. 
and  by  the  plica  supra  tonsillaris  and  tlie  plica  triangularis  which  cover 
the  MioutlLs  of  some  of  the  cn-'pts  in  such  a  manner  a^  to  prevent  the 
expulsion  of  their  contents,  'liie  toxin  thrown  out  by  tlie  imprisoned 
microorganisms  cau.ses  the  death  of  the  cr)*ptic  epithelium  and  thus  opens 
the  way  for  the  invasion  of  the  microorganisms  into  the  tonsil  and  the 
general  lymphatic  and  circulatory  system,  hence  the  constitutional  syuip- 
loins  in  this  disease. 

The  Bacteriology. — The  bacteriology  of  acute  tonsillitis  embrncea 
sevemi  pathogenic  microorganisms,  chief  of  which  is  Streptococctis 
pyogemw. 

Hesidcs  these,  the  Staphylococcus  aureus  and  albus,  the  pncunuH'oecus, 
an4!  the  leptothrix  are  sometimes  present. 

Age. — ^'riie  disease  Is  more  common  in  young  a<)iilLs  lH»tween  the 
twentieth  and  thirtieth  years  of  life.  It  is  also  comtnon  in  children,  ami 
more  rare  after  the  fortieth  year  of  life. 

Catching  Cold. — Tonsillitis  is  frequently  the  immeiliate  result  of 
ealehirig  i«ld,  which  is  but  another  way  of  saying  the  resistance  was 
Icmernl,  thu.s  favoring  tlie  growth  of  (he  pathogenic  liaeteria. 
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SurgicAl  Trauma. — The  inHHii)niatioii.s  following  sur^cjil  pro<.'«liires 
in  dio  nose  juhI  rpiphan-nx  frefjuently  «xtrn(l  to  the  tonsil,  mu\  are  of 
bacterial  origin. 

Specific  Fevers.— Tonsil liiLs  is  often  assotialed  with  the  speci6c 
fevers,  as  soarlatiiiu  ami  liiphtheria,  and  U  of  bacterial  oripn. 

Pathology. — h\  acute  lacunar  lon.sillitis  the  tonsil  is  swollen,  thouj^h  the 
cJiief  clian^es  (K-cnr  in  the  crypts,  where  there  is  an  acctnnulatiuo  of 
lenktK-yU^s  nn<l  <h*ucl  e[>itlu'liiil  cells  inlermixeil  with  palhogenic  bacteria. 
The  transudution  of  leiiktK'vtf^  <x'enrs  chieHy  through  the  cryptic 
membrane  rather  than  thrnngh  the  surface  mucosa.  The  accunnilateil 
material  in  the  cPr'pLs  or  lacuna?  is  sometinu'S  entangled  in  a  fibrou-s 
exudate  or  pscudomeuibrane,  though  the  pseud omembranc  is  not  alway.s 
present. 

S3rmptoms. — The  Subjective  Symptoms. — In  this,  a.s  in  other  acute 
iiifettious  pr<K:esses,  the  tniset  Ls  sudden  and  is  atlendetl  by  malaise  and 
fever,  (^hilly  sensations  or  li^ht  rigors  may  mark  the  attjiek.  'llie 
temperature  gradually  rises  until  the  enrl  of  the  first  to  the  third  *Iay  to 
102°  to  103**,  an*l  in  young  children  it  may  rise  as  high  as  1(14"^  to  1U5°. 
The  febrile  movement  is  accompanied  by  soreness  n]>on  swallowing, 
which  as  the  disease  progresses  may  become  quite  painful.  The  inHam- 
nialion  extends  to  the  phariTigeal  mucous  membrane,  and  evrn,  in 
exceptional  cases,  to  the  KusUichian  tul>e  and  the  middle  ear. 
There  may  be  pain  In  tlic  ear  through  reflex  sources  without  actual 
inflanunulion  in  the  lyinpauum.  Tinnitus  may  also  lie  present.  The 
gland  un«Ier  the  angle  of  the  jaw  is  usually  swollen  and  tender,  ns  it  is  in  a 
state  of  great  physiological  activity  in  its  attempt  to  check  the  invading 
host  of  bacteria  which  luis  passed  through  the  impaired  <'pithelial  l>arrier 
in  the  erj'pts  of  the  tonsil.  The  swollen  condition  of  the  tonsil  and  sur- 
rounding mitscles  rentiers  rotary  motions  of  the  head  somewhat  painful. 
The -same  conditions  also  render  articulation  and  phonation  imperfect, 
the  voice  being  thick  and  indistinct.  The  tongue  is  coated  with  a 
yellowish-brown  fur,  and  the  breath  is  fetid  and  offeiLsive.  Tnuisienl 
ullnnninurln  is  sonictlmes  pn-sent,  especially  if  the  attiu'k  is  severe  and 
prolonged].  Casts  may  also  be  found  in  the  urine.  Such  a  condition  is 
(M>mTnt)n  tt»  ah  acute  infectious  proccsae-s  in  any  part  of  the  body,  and  do 
not  ncc^'ssarily  point  to  grave  results. 

The  acute  symptoms  rarely  extend  beyond  the  third,  fourth,  or  the 
fifth  day.  The  febrile  movemciit  and  the  swelling  and  soreness  rapitlly 
subside  until  the  temperature  is  normal  ami  the  act  of  deglutition  and 
(lie  rotation  of  the  head  uuiy  be  performed  with  comfort  to  the  patient. 
TJie  pfitient.  though  convalescent,  Is  often  left  in  a  very  weakeiietl  condi- 
tion. 

The  Objective  Symptoms.— A(  the  onset  the  tonsils  are  swollen  ami  reil, 
wliilcthe<'rypis  may  nol  pri'senr  t he  cluirRcterislic yellowish  furn-d  app<*ar- 
ance,  especially  in  (heir  central  and  posterior  aspects.  The  phar^Tigeal 
mucosa  an<l  (he  pillars  of  (he  fauces  are  usually  redder  than  nornuil.  .\t  a 
later  period  the  tonsil  and  phar>TiK  are  still  more  swollen,  and  a  creamy 
disclmrge  is  seen  extruding  from  the  mouths  of  one  or  more  of  the  crj'pts. 
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The  iMU-'liCfi  are  not  usually  tnic  membra iioils  pnxlucb.  a.s  found  In 
pseuoomcmlmmous  iin*l  dfiihthmtic  iiiflammutions,  but  ure  the  seore- 
lions  and  di'bris  wliirli  (*(»nij>]rli'Iy  fill  llw  *rvj)t.s  ami  arc  extruding  from 
their  ntouths  (IMate  VII). 

Occasionally  there  is  a  fibrinous  exudate  admixed  with  ihe  debris, 
which  gives  it  some  of  the  characteristics  of  an  inflammatory  membrane. 
The  fmilnidiiig  secretion  and  debris  are  eiusily  wij>ed  away,  in  conlni- 
distinclion  to  the  diphthfrlticnii'nibnine,  which  i.s  clasely  adherent  to 
the  epithehum. 

I  liave  st^n  cast's  of  diplitheriu  which  clnst^ly  resemblwl  acute  follicular 
tonsillitis,  iiiasmucii  lus  the  ineinbnuie  was  loasely  atl4ichc<l,  on  ac-eouiit 
of  the  solvent  action  of  antitoxin  administered  ei):;iil('en  to  twenty-four 
hours  prcNiously.  The  debris  is  occasionally  found  u|)on  Ihe  surface 
of  the  tonsil,  upon  the  pillars  of  the  fauces,  and  ujwn  the  posterior  wall 
of  the  pharynx.     It  is  ejisily  rcmoveil  with  a  colton-wound  applicator. 

Pharyntjeal  atid  linijuai  toutih  are  usually  sinuiUaiieously  inthimed 
with  (Ik*  tonsil,  and  the  yellowish  exudutr  or  debris  jx'culiar  to  the  faucial 
tonsil  Ls  found  in  the  shallow  crypLs  4>f  the  pharyngeal  tonsil  and  still 
more  shallow  depressions  of  the  lingual  tonsil.  The  debris  is  similar  in 
composition  to  that  fouml  in  the  cr\i)ts  of  the  faucial  tonsils.  If  the  febrile 
symptoms rontinueaftoT  the  faucial  tonsil  appears  to  be  well,  the  phar\ni- 
goil  and  lingual  tonsil  should  be  examined  with  a  larT-Tigeal  mirror  for 
eN'idences  uf  inllannnatory  pnH%"ssf,s. 

Complications  and  Sequelse.  -(\>niplications  and  sequeltc  are  com- 
paratively nire.  the  case  usually  ending  favorably  in  seven  or  eight  days. 
I'nder  appropriate  trcjiimeut  tin*  duration  of  the  disease  is  often  much 
shorter  than  thLs;  one  application  of  a  strong  aqueous  solution  of  silver 
nitrate  often  ending  the  disease  within  a  few  hours.  Occasionally,  wlu'n 
only  one  tonsil  is  diseased,  the  other  Is  attacked  at  the  close  of  the  first 
attack.  When  this  w  the  case  the  febrile  and  other  symptoms  are 
repeatwl.  The  follicular  inHaunnation  is  rarely  f<)lIowe4l  by  a  phleg- 
monous inflammation  of  the  tonsil  or  of  the  [K'nton-tillar  tissue  (quinsy), 
'l^he  cervieal  glands,  beginning  with  llie  one  under  iIm-  angle  of  the  Jaw, 
may  sup[)urate.  Pundenl  otitis  nieiha,  pericarilitis.  plcuHlis,  erythema 
noiiosnm,  and  erythema  mulfifornie  have  Ih-^ou  reporlwl  as  .wquelie 
of  acute  tonsillitis.  Transient  albuminuria  is  a  rather  common  com- 
plication. 

Diaj^osis. — The  following  table  will  aid  in  the  ilLtTercntial  diaguixsis 
twlween  nrute  lacunar  lonsillitis  and  cliphlhrriti,  atlliough  then-  are  t-asi-a 
in  which  Ihe  differential  |Ktints  are  obscure  and  dependence  must  be 
placet]  upon  the  Imeteriologieal  findings: 
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ActUe  htrtiruir  7\m.-<illi{is. 

1.  OtiBob  marked  by  a  sharp  rise  of 
ieniperature. 

2.  Kapkl,  bounditij;  pulse. 

3.  Depression  not  innrkcd. 

■t.  Exudation  limited  to  tlie  tonsil, 
especiiUty  the  tnmiths  of  the  crypta. 
5.  Exudate  not  tullicrent. 
ti.  Exudate  soft  and  frjahle. 

7.  Exudate    not    distinctly    mem- 
br&uous 

8.  SwollcD  glands  luicommon  except 
ill  severe  cases. 

0.  Alltuniiniiria  not  common. 
10.  Klebs'LoefHer  bacillus  abBont. 


DipkOteria. 

1.  Onact,  riiK  more  gradual. 

2.  Slow,  feeble  pulw. 

3.  Depression  marked. 

4.  Exudation  extenda   beyond   the 
tonflils  and  is  not  limited  to  the  cn.-pls. 

5.  Exudate  closely  a<lticrent. 

6.  Exudate  firm  and  leathery. 

7.  Exudate  mcrabr&iiouB  and  mny 
bo  removed  in  Btrips. 

8.  Swollen  glands  common  c\'en  in 
mild  camBs. 

9.  Albuminuria  commou. 
10.  Klebs-Luottier  bacillus  present, 


I  ha\'e  seen  cases  in  wliich  repeated  examinations  failed  to  show  the 
KJclis-LwHler  baciUiu*,  wliicU  were  finally  sitowii  at  subsetjuent  exaiiiina- 
iiona.  Absolute  dependence  must  not,  therefore,  be  placed  upon  nega- 
tive [tut'n>sc'opic  fiiMlings;  if,  however,  the  Klebs-Ijoeffler  bueillus  is  found, 
the  case  .sliould  be  pronouii«Hl  diphtheria,  even  though  the  clinical 
phiMioiiiriia  do  not  corroVioriite'the  tnicroseopic  findings. 

Treatment. — ^This  tjpe  of  tonsillitis  is  more  amenable  to  treatment 
than  any  other.  One  application  of  a  50  to  90  per  cent,  solution  of 
nitrate  of  silver,  if  appliefJ  locally  during  the  first  twenty-four  hours  of  the 
di.sea.se,  will  in  nearl}-  ever)'  instimce  idjort  the  attack.  I  have  rejwatedly 
used  silver  in  this  way,  and  upon  the  following  day  have  almost  always 
seen  the  ilLseu-se  nntler  complete  control.  A  second  application  is  rarely 
riHpiircd.  The  f<'brile  Hod  other  .*iynij)tonxs  rapidly  decline  ami  convules- 
ccnee  is  qiiit^kly  estnblishfHi.  This  may  appear  to  l>e  an  overstatement 
of  the  facts,  but  m  my  experience  it  corresponds  with  the  facts,  1  have 
trie<I  other  remedies,  but  none  of  them  have  e({uaUed  the  nitrate  of  silver. 
This  strength  of  silver  may  appear  to  be  caustic  in  action  and  misuited 
for  the  treatment  of  acute  tonsillar  inflnmmation.  As  a  matter  of  fact, 
it  unites  with  the  rnucine  so  readily  that  its  caustic  action  is  greatly 
diminished  before  it  acts  upon  the  mtieous  membrane.  It  L*OHgidates 
the  secretions  and  hlanclic-s  the  mucous  membrane,  thereby  ehe*^king 
the  inflammatory  infiltration  of  the  tissues.  It  also  entangles  the  patho- 
genic bacteria  in  the  albuminate  of  silver  and  prevents  further  activitj-on 
their  part.  It  appeals  to  me  as  an  ideal  remedy  in  the  early  stage  of 
the  ilisease,  and  is  worthy  of  extended  trial. 

In  applying  silver  to  tl»e  tonsil  the  excess  of  fluid  should  be  squeezed 
fr<itu  the  cottijii-wotmd  n]>plicator  to  prt?vent  it  trickling  to  the  larynx, 
where  it  will  produce  violent  spasm  of  the  intrinsic  muscles  of  the  larynx. 
The  silver  salts  are  not  well  tolerated  by  the  motor  nerves  and 
muscles  of  the  larynx,  and  severe  suffocative  symptoms  may  be  pro-J 
duccd  by  inattention  to  the  teclmique  of  its  application.  1  have  seeo' 
ca-scs  in  which  c}'aHosis  was  pronounced  from  this  cause.  A  little 
attention  on  the  part  of  the  pliysician  will  obviate  this  distressing  occur- 
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rciHt*,  (jiiaiacol  in  a  25  to  50  per  cent,  solution  of  olive  oil  Ls  the  next 
must  effective  remedy.  It  should  be  applied  loeally  two  or  three  times 
daily  for  two  davN.  The  effect  is  pronounced,  though  not  so  immediate 
as  with  the  nitrate  of  silver.  It  protluccs  a  hot,  jjeppcry  sen.sation  for 
about  thirty  se<"ond.s,  followwl  l>y  a  sense  of  relief. 

The  carbonate  of  guaiacol  given  internally  in  5  grain  doses  eveiy 
three  hours  txerts  a  decided  beneficial  action  upon  the  course  of  the 
disease. 

Tlie  tincture  of  the  chloride  of  iron  in  eight  parts  of  fflycerin  given  in 
tetts|K>onfiil  doses  every  two  liours  is  another  goixl  reniedv. 

'Vhc  .salicylate  of  s»tium,  the  benzoate  of  sorlium,  and  the  rhloratc  of 
potanh  are  also  rc*'omiiu'iid(*d,  hut  the  silver  solution  tssf»  much  suj)erior 
to  either  of  (he  other  remedies  mentioned  that  it  should  be  usml  in  nearly 
all  v&aes  to  the  exclusion  «f  tlie  other  renieilies. 

If  there  w  a  history  of  repeated  attacks  of  acute  lacunar  (onsillitis, 
the  tonsils  should  be  removed  by  complete  dissection  during  the  interval 
lM>lw<'en  the  attacks.  This  procedure  atone  offers  a  considerahh"  hrtpe 
of  [3cnnanent  relief  fn>ui  the  attacks  and  their  more  serious  complications 
and  .st^pielm. 

CHRONIC  LACUNAR  TONSILLITXS. 


Definition.^ — Chronic  lacunar  tonsillitis  is  characterisMMl  by  the  pres- 
ence of  caseous  material  composed  of  layers  of  desquamate*!  epithelial 
cells  enclosing  cholesterin  cn»stals,  fatty  matter,  leuktwytes,  micro- 
orpiuLsms,  and  ocrasionally  calcareous  depasits.  The  masses  varv  in 
size  from  a  grain  of  wheat  to  a  small  bean.  The  crj'pts  mast  often 
involved  are  those  opening  into  the  supratonsiltar  fo.ssa  and  those 
covered  by  the  |>lica  triargularis,  for  the  reasons  already  fj^ven  in  the 
Clinical  .Vnatoniy  of  the  Tonsil.  The  tonsil  may  or  may  not  be  In-pcr- 
tr<tphie*l,  tliough  it  is  generally  in  that  condition. 

KtioIogy.^One  of  the  chief  causes  of  the  disease  is  tlie  retention  of 
llie  ih'squamaterl  epithelium,  bacteria,  and  debris  in  the  crjjits,  which 
in  turn  is  due  in  part  to  tlie  niiatomical  barriers  affonIe*l  by  the  pHcte 
Mipratnnsillaris  and  triangularis.  Back  of  all  this  then?  is  jmibaltlv  a 
diseased  condition  of  the  epithelium  lining  the  tTypta,  due  to  previous 
acute  inflammations. 

Syinptoin8.--The  subjective  s^Tnptoms  arc  not  usually  pronounced  in 
characlr-r-  The  patient  may  conifilain  of  pjiin  upfm  swallowing  saliva, 
but  not  upon  swallowing  solid  focwl  (Hall).  Neuralgic  pains  sianetimcs 
shiKit  tuwanl  the  car.  Some  patients  have  the  sensation,  busting  perhajis 
for  only  a  minute  or  two,  of  a  foreign  bo<ly  lodged  in  the  toiusil. 

The  ol>jective  symptoms  are  more  proiiounee<I  anil  characteristic 
than  the  subjective  ones.  Tiie  patient  couglis  up  the  case<ius  masses, 
which  have  a  fetid  odor.  «n<l  he  consults  a  physician,  who  u|)on  examina- 
tion notes  the  fetid  breath  and  the  yellowish  miLsscs  in  the  cr}'pts  of  the 
tonsil.  Upon  exerting  pressure  upon  the  tonsil  with  a  flat  instrument 
the  caseous  masses  are  forctxl  from  the  CHr-pts.     If  they  are  full  to  over- 
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Howinjr,  t\w  yellowish  spots  appear  at  the  mouths  much  as  they  do  in 
the  acute  form  of  the  disease. 

'l^e  tonsils  are  tisuatly  enlar/^ed,  the  size  of  the  tonsils  oftcii  being 
greater  thiiii  appears  upon  superficial  examinatinn.  as  they  are  eowreil 
I>y  the  pliea  trianpjhirLs  and  plica  supnitonsillaris  indeed,  some  of  the 
largest  tonsils  I  have  ever  reimtvetl  wtTe  thus  toncealrti  from  view. 
The  pliea  triangularis  is  not  an  "adhesion"  or  inflauimaton,'  product, 
as  some  authors  state,  but  is  an  embrA'olojLfical  structure,  as  stated  in  the 
section  on  the  Clinieal  Analornv  of  the  'I'onsil.  When  the  anterior 
and  mcnlian  surfaces  of  the  tonsil  are  completely  covere*!  by  an  unusuativ 
large  plica  (rian^ilaris,  the  mouths  of  the  crypts  cannot  be  seen  without 
a  throat  mirrc^r.  or  putting  the  patient  "on  tiie  gajc."  By  resorting  to 
llie  latter  of  these  expedietiLs  the  tonsil  is  rotated  forwnnl  so  that  its 
nuniian  surface  may  be  seen  by  fliret-t  ins]3eetion.  A  blunt  tonsil  hook 
intHMlufed  into  the  crypts  or  into  llie  poekct  forini'il  by  (tie  uniun 
of  the  ])lica  trian^uljiris  witli  the  tonsil  will  remove  the  caseous 
phi^  and  devrloj*  llie  fetid  (Klor  to  its  full  extent.  The  caseous  masses 
arc  not  lulhercnt,  but  ar<'  easily  remov«Hl  with  a  lilunt  hook,  or  by 
pressure  u[ion  (Ik-  surface  of  the  tonsil. 

Oeeasionally  the  mouth  of  a  erypt  becomes  cUxsed  by  inflammatory 
adhe^^ions  and  the  caseous  mass  thus  encysted,  the  yellowish  color 
showuig  through  the  thin  membranous  covering  over  the  moutli  of  the 
er>pt. 

A  tonsil  thus  afTiM't^il  is  subji-ct  to  exaeerbations  of  acute  symptoms, 
generally  of  a  tn'M  type,  the  mucous  membrane  becoming  slightly 
re<ldene<l .  There  us  also  some  soreness  upon  swallowing.  The  tempera- 
ture is  but  little  elevntcil  uinl  attracts  no  attention.  The  patient  snnip- 
times  eomphiins  i>f  slight  hunkiness  of  the  volec,  ami  lia-s  Hts  of  roughing 
from  the  local  irritation  in  the  tonsil.  During  these  attacks  lie  often 
eniighs  up  the  L-aseous  masses.  The  ivpeattnl  removal  of  the  plugs 
affonls  some  relief,  and  their  tendency  ta reform  is  diminishcf^l.  though 
fl  fiirc  by  this  proi-edure  thu's  not  ()fleii  iHVur  (Fig.  '2^\^i). 

Treatment. — ^If  the  symptoms  an'^  annoyhig  to  the  patient,  and  recur 
at  frequent  intervals,  or  if  the  patient  has  Iwifl  rheumatism,  enlarged 
glanils  in  the  neck,  or  has  otficr  evidences  of  infection  in  a  remote  [wrt 
of  the  Ixnly,  which  may  reasonably  \^e  a.ssignerl  to  absorption  through 
the  tonsils,  they  '^hf>ul(]  bi'  n'moved  in  their  entirely. 

Slitting  the  erypt  walls,  f<illowt^l  Ijy  tlie  application  of  a  20  |>er  (vn(. 
sohition  of  trichloracetic  acid  or  of  strong  solution  of  iiKline,  has  lx*en 
stn>ngly  inlviM-at*-*!  l>y  KaiifTmann  and  others.  Personully,  I  do  not 
reconunend  this  nuKle  of  treatment,  as  it  is.  at  the  best,  a  mak<*shift  and 
falls  to  meet  the  fiuidaniental  requirements  of  the  condition.  The  Iraisil 
cr\T>ts  arc  disca-cied,  chronically  infecterl.  and  have  a  tendency  to  continue 
in  a  disease*!  state.  The  rational  proceihircMs,  therefore,  to  completely 
remove  the  tonsil,  preferably  with  it<  ca]>sule  intact.  (For  a  des^-riplinn 
of  the  operation,  see  Surgery  of  the  'I'onsils.) 
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CALCULUS  OF  THE  TOU&IL. 

Siiuill  (jiiiinlitit'.s  of  nilr-iireitii.s  or  ginlty  [Mirlicle-s  hth  i^ftt'ii  rnmid  iii  (lie 
coiilrc  of  the  cn-sfoiis  plugs  filling  the  crypt-K  of  thr  toii.sil  in  cl^rnnir 
loninar  tunsillilis.  'riu'y  somt'liiiu"?!  i>c«'*>rnp  (|uit<'  liirgc  ntid  till  the 
crypts,  aiirl  art'  known  a.s  calculi  of  the  tonsil.  The  rtiolog)*  is  not  dear 
Itfyttfiil  the  fact  that  ihcyare  usually  found  in  ton^jils  afTectetl  by  chronic 
tnflnnnuilion. 

Symptoms. — The  syniplonis  are  identical  witli  chronic  lacuiuir 
tonsillitis  with  ctuwoas  plitps  in  the  crypt:*.  That  is,  there  are  recurrent 
uttiicks  of  niihl  ton.sillitts  witli  ntlncss  cs|H>cialiy  ttiurke<l  around  the 
affected  crypt,s. 

Treatment.-  'I'he  trentmcnt  cimsi.sbi  in  thr  reniovtil  <»f  tlic  cjilruhis.  or 
the  rtMnoviil  of  the  toiusit  a.s  in  chronic  bicunar  tonsillitis.  If  the  cah'uliis 
IS  not  easily  disengaged  from  the  cr)^)!.  an  incision  of  llie  wall  of  the 
crj-pt  facilitates  its  reuuival.  Pain  uiay  Ix"  obviated  l>y  injecting  a  4  per 
cent,  solution  of  cocaine  into  the  substance  of  tlic  tonsil  in  the  region  of 
the  calculus. 


PHLEGMONOUS  TONSILLITIS  AND  PERITONSILLITIS    QUINSTi. 

Phlegmonous  tonsillitis  is  an  acute  abscess  within  the  .substance 
of  tlie  tonsil,  whereas  peritonsillitis  is  an  acute  abscess  in  the  pentniisiljar 
Uiisue.  llie  processes  are  the  same,  wliile  the  location  of  the  purulent 
arcumulalioii  is  diifiTMnt.  Pen  tonsillar  aiisccss.or  iM-ritoiLsillitls  ((|uin.sy), 
is  much  nion>  common  ihun  phlegmonous  tnn.Mllitis. 

Etiology. ^'l''he  cansalion  is  about  the  same  as  given  under  acute 
hicunur  Innsillilis.  I'eritonsillitis  (qiiin.sy)  probably  ari.scs  fmm  an 
infection  of  the  crypts  in  tiie  snpratonsillar  fossa,  which  are  la rgi\  slit- 
like cavities  with  irregular  outlines,  antl  which  are  in  intimate  relation- 
ship with  tlie  pa'ilerior  and  outer  a.spe<t  of  the  tonsil,  'i'hese  crypLs 
appear  to  be  the  usual  route  of  peritonsillar  infection,  hence  the  alwcess 
is  usually  liH-atcil  in  the  tis.sue  external  to  the  tonsil.  The  disease  Lt 
coiiunon  hi  young  adults  and  rare  in  chihlrrn. 

Sjrmptoms.  — Phleginoriou.'*  tonsillitis  is  ixuyrv  rare  hihI  less  severe 
tinin  peritonsillitis.  Otherwise  the  symptoms  are  much  the  same. 
The  on.set  is  gradual  in  so  far  iis  the  peritonsillitis  is  conccmed,  though 
there  mav  have  l>een  a  pnH'cding  acute  Incimar  tonsillitis  with  its  .su<lden 
onsi't  anti  .severe  .symptoms.  The  temperature  rarely  exceeds  00°  or  1(K)°, 
whereas  in  acute  tonsillitis  it  often  rises  to  1(W°. 

The  pain  progreasivcly  increases  with  the  extension  of  the  purulent 
ecciiinulalion  until  it  Is  almost  unbeamble.  The  mu.scles  of  miLsti<-ntion 
art'  rn(-roarhe«l  upon  by  thi*  id>s<*es.s  so  (hut  Ihe  puticiit  has  the  greatpst 
diHiciilly  in  o[H>niiig  thr  nunitli  sunicieiitly  \s'\dv  to  ptTunt  of  an  f*?(amuia- 
lioii  of  the  throat.  Swallowing  becomes  difficult  and  wvrx  painful.  The 
disease  is  Usually  limited  to  one  side.     The  saliva  dribbles  from  the 
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iiioiith  aiid  forms  one  of  the  chiiraotoristic  syinptoiiLs.  Jjtiteml  iiiove- 
ineiit  of  the  linid  produces  pain  on  iuvoiint  of  tlir  tnfiltriilion  of  the  tissues 
of  the  TiM'k  in  the  region  of  the  tonsil. 

Thick  viscid  secrption  forms  in  the  throut,  and  it  is  with  the  greatest 
difficulty  that  the  jwtient  sncccctls  in  removing  il.  The  tongue  is 
heavily  coflter!  anrl  Hie  hreath  fetid.  Breattiing  is  tinerfered  with  on 
account  of  tiie  swollen  mucous  and  submucous  tissue  of  the  piiar>ijx. 
The  patient  has  an  anxious  expression  of  countenance.  During  sleep 
he  often  has  suffocative  attacks  which  awaken  him.  Ijirjiigeal  dj-spnea 
from  extfti.sion  of  the  etlema  to  the  lar^Tigeal  tissue  Is  forttinately  nire. 

Objective  BymptomB. — At  the  onset  tliere  i-s  slight  retine-ss  and  swelling 
upon  one  .sidi".  iioth  tonsils  are  rarely  alfcctcd  at  the  same  time.  If 
l)o(h  arc  affccte<l,  the  second  usually  begins  as  the  first  suKsides.  If  both 
arc  affected  at  once,  the  suffocative  sj-niptonis  are  more  pronounced  ami 
alarming.  .Vs  the  disca.se  progresses  the  redness,  tenderness,  pain,  and 
swelling  increase  in  severit}'.  If  the  absces.s  is  in  the  tonsil,  it  w  pushr<I 
towan.1  the  median  line  or  even  beyond  it.  If  the  abscess  is  in  the 
peritonsillar  tissue,  the  swelling  often  appears  to  be  in  the  region  of  the 
upper  portion  of  the  anterior  pillar.  As  a  matter  of  fact,  ihe  apparent 
swelling  in  this  region  is  often  the  anterior  Ijorder  of  Ihe  tonsil  projeK'ittl 
jigainst  the  pillar  liy  tlic  pns  Iwhind  the  tonsil.  Incisions  in  this  r^on 
often  fail  to  reach  the  pus  cavity  for  this  reason;  that  is,  the  incbion  is 
carried  directly  into  the  tonsil  instead  of  into  the  pus  cavity  outside 
of  the  tonsil.  If  the  depth  of  the  incision  is  carried  beyond  ihe  outer 
bonier  of  the  tonsil,  the  jius  will  be  more  often  found.  It  should  he 
remembrfc<I  that  the  anterior  tlunl  of  the  ton.sil  projects  forward  beneath 
the  imterior  pillar;  henrc.  in  making  an  incision  thrrmgh  the  anterior  pillar 
to  evacuate  the  pus,  it  should  be  iiKwle  far  enough  anteriorly  to  escape  the 
ftnteri<tr  border  of  the  tonsil,  and  shonM  be  direi-tcil  in  an  outwarri  and 
a  backward  direction,  so  as  to  go  outside  of  the  capsule  of  the  tonsil.  If 
these  anatomical  facts  are  bonie  in  mind,  the  anterior  incision  will  nearly 
always  evacuate  tlie  pus.  If  a  posterior  incision  is  to  be  made,  it  shoidd 
be  directed  outwarri  through  the  [Kwlerior  pillar,  or  in  its  immediate 
vicinity,  as  the  pus  po<'ket  often  extemls  (>osteriorly  to  the  ton.sil. 

The  .soft  pidnte  an<i  uvula,  its  well  lus  the  ptiarv'ngea]  mueous  mem- 
brane, are  rfsl  and  <ir]ematous.  The  region  of  the  tonsil  is  of  a  deep, 
dusky  red  color.  The  crv-pts  arc  often  filled  with  a  pulp-like  debris, 
wiiich  hi  probably  the  original  source  of  infection.  The  i?)fection  does 
not  originate  in  the  peritonsillar  tissue,  but  in  the  supratonsiUar  crj-pta 
of  the  tonsil. 

nigital  examination  of  the  tonsillar  region  shows  more  or  less  distinct 
fluctuation.  The  ffx'al  centre  of  fluctuation  is  about  one-quarter  of  an 
inch  extenial  to  the  free  border  of  the  anterior  pillar;  at  the  junction  of 
the  upper  thlnl  with  the  middle  third  of  the  tonsil;  or  tt  may  be  posterior 
to  the  tonsil. 

The  duration  of  the  diseose  embraces  from  five  to  fourteen  davs  when 
allowed  to  run  its  course,  though  it  may  extend  over  a  longer  period. 
The  termination  of  the  tlisejise  is  marked  by  the  spontaneous  or  artificial 
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dUcliarjtje  of  fetid  pus.  When  th(^  discharj^^  Is  spontiineou-s  it  iisnally 
iaVva  place  thniugh  the  anterior  pillar,  tlioiiglt  it  occasionally  occurs 
through  one  of  the  cn'pt:*. 

Complications  and  Sequelae. — Complicntions  and  se*{Viclie  are  rare. 
Ca-ies  lire  on  record,  liuwever,  in  wh'cii  the  following  conditions  were 
pn^senit: 

(a)  Edema  of  the  glottis  from  the  <lownward  extension  of  t!ie  pmeess. 

(fc)  Strangidution  of  an  athilt  (nun  the  spontaneou-s  rupture  of  the 
aljsccss  siic. 

(c)  Ulceration  thrombophlebitis  of  one  of  the  large  veins  of  the  neok. 

(rf)  Vlceration  of  one  of  the  large  arteries  in  the  submaxillary  region. 

ie)  Chronic  peritonsillitis  with  an  intermiltent  flow  of  pus  (Ball). 

{f)  Encysted  absce.s.s  in  (he  tonsil. 

Treatment.— The  Onset. ^ — If  the  case  is  seen  early  when  there  Is  an 
inliltralion  and  redness  of  tJic  mucous  membrane  and  the  deeper  tissues, 
but  no  [>us,  cold  upplie<l  in  the  mouth  or  extenmlly  at  the  angle  of  the 
jaw  diminishes  the  pain,  and,  indeed,  it  may  alwirt  the  attjick.  Coif! 
may  he  applicil  intemiilly  by  mejins  of  iced  gargles  or  by  sucking 
eracke<l  ice.  It  Is  applied  externally  with  a  Inciter  coil.  It  should  lie 
borne  in  mind  that  cold  applications  are  indicated  in  the  early  stage 
of  acut*!  inflammation,  whereas  hot  aiJ}>lica turns  are  indicated  Jn  the 
niort^  chronic  stages.  In  very  aciitc  inflammatiou  proliferation  and  l<H*al 
leukoi'ytosLs  are  active,  whereas  in  the  later  stages  eel]  proliferation 
and  local  leukocytosis  are  lessened,  though  the  proliferated  cells  remain 
pemuinentiy;  hence,  heat  is  indicated  to  increase  the  leukocytasis,  as  the 
lymphocytes  are  needed  to  clear  up  the  inilammator)'  profhicts  and  the 
pohTuiclear  leukocytes  to  destroy  the  bacteria. 

Pain  may  b*;  relieved  by  the  inhalation  of  hot  vapors  or  steam,  or  by 
the  upplioalion  of  hot  poultices  or  a  hot  Ix-iter  coil  to  the  neck  and 
an^le  of  the  jaw.  T^n-at  applicatiftns  of  c«K-aine  may  al^^o  he  usvA  for  t!ie 
aatne  puqKjse.  The  leuktMlcscrut  .MM)  candU'-p<)wer  lamp  {Fig.  1!)),  when 
nvailnliU*.  provlth-s  an  excellent  moile  of  trealmcnt.  In  iHTilniisillitis 
th«  ni>*s  of  the  lamp  shouM  be  npplie<l  over  the  ni-ck  and  angle  nf  the 
jaw  u|Km  the  nffecte*!  side.  The  lamp  should  first  be  passed  over  the 
net'k  a  few  times  at  a  distance  of  six  inches,  and  then  more  slowly  for 
ten  to  thirty  minutes  at  a  distance  of  eighteen  inches.  Such  tri*atnients 
will  relieve  the  pain  and  reduce  the  swelling  more  readily  uimI  <*ertainly 
than  mid  applications,  as  they  promote  the  reaction  of  inflammation. 

Surgical  Treatment. — When  tlie  pnx-ess  is  well  establislu-^l  the  evaeua- 
litin  of  the  pus  is  imperatively  indicated.  The  jxiint  of  eU'i-tioti  for  the 
incision  (in  cpiinsy)  shouhl  l>e  determined  by  the  location  of  the  pi>ueh- 
Injj  or  fluetuulion.  It  is  usually  in  front  of  the  anterior  pillar  on  a  level 
with  the  junction  of  the  npiMT  and  middle  thirrls  of  the  tonsil,  though  tt 
may  be  in  the  powlcrior  pilliir  i»r  through  the  tonsil.  Some  rwent  writers 
have  iwlvf)nite<l  the  [MMtcrior  pillar  as  the  most  favtirable  site  for  the 
incision,  whereas  most  of  the  earlier  authors  recommend  tlie  anterior 
pillar.  As  a  matter  of  fact,  many  of  the  failures  to  eva<'ua(e  the  pus 
thnttigli  the  anterior  incision  are  due  to  a  failure  to  tnke  into  aet^otmt 
25 
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tilt'  fuel  that  ihr  tiinsil  ttftrii  {'xlcinls  fui-ward  ln'iu-ath  tlic  ankTinr  pillar. 
The  incision  us  usiiuUy  lUiule,  therefore,  [lenetnitt-s  the  tonsil  in^teii'l  nf 
the  tissue  outside  of  it  (I'ig.  236). 


HYPERTROPHY  OF  THE  TONSIL. 


iV 


Thia  subjeol  is  m*arly  akui  to  chronic  lacunar  tonsillitis,  as  in  that 
disease  ihe  tonsil  is  iiciirly  always  IiyjXTtrophiod.  IJkeu-isc  thp  hypri'- 
tmphic  tonsil  is  rH'urly  always  thfsnl)jecl  torhrnnii-ltieunar  intlamniatiun. 
Nevertheless,  it  is  praeticnl  to  con.sider  hypertrophy  of  the  tonsil  a.s  a 
«»piirate  entity,  us  there  are  ecrtuin  /jeiierul  tnnsiiienitions  whieii  justify  it. 
Hypertrophy  of  the  tonsil  nsuully  Kegiiis  uhout  the  set-onil  year  uf 
life  and  eontinnes  until  young  mlultho<Hl.     Instauees  have  been  noleil  in 

which  the  halH-  seenwMl  tn  h«%c 
t'lu.  236  been  bom  wilh  enlarge*!  tonsils. 

It  is  Ihereftirr  oreasionallv  con- 
genital. While  the  hypertrophic 
process  may  continue  into  young 
adult  life,  it  generally  ceases  to 
aclivfly  ileveh)]>  after  puberty, 
and  often  seem.s  to  undergo  an 
atniphie  change.  .Vs  u  nialter 
of  fact,  the  apparent  atrophy  Is  a 
seterfisis;  that  is,  the  etiinuvtive- 
tissuc  eleuicnt  dcvelop.s  in  ex- 
cess of  other  structures  and  'he 
tonsil  bei'rtnies  tinner  and  firmer 
and  shrinles  on  ucrount  of  the 
eontniction  of  the  conncrtivf 
tissue  fonnution.  The  ditfer- 
eiu'e  between  a  cltild's  tonsil 
and  an  adult's  tonsil  is  thus  ex- 
plained: In  a  child  the  enlarge- 
ment is  ilue  to  an  increase  \\\  all 
the  cellular  structure.s  composing  the  tonsil,  wlicreas  in  an  aduU  tl»e 
connective-li.ssue  cells  are  increiLseil  in  excess  of  the  other  cellular  elements 
(hypeq>lasiR).  In  a  child  the  tonsil  is  .soft  and  smooth  in  outline,  whereas 
in  an  adidt  it  is  often  nutch  hanler  anti  nmlnlar  in  outline.  In  some 
children  the  hypertrnphied  tonsil  i.s  s(j  hHj.sely  atlaclie<l  to  Ihe  sinus 
tonsillaris  that  it  can  be  ea.^ily  reinovcxl  in  its  entirely,  wilh  its  capsule 
intact,  with  the  tonsillotome.  In  others  it  is  more  finnly  attached,  and 
the  tonsillotome  only  ivnioves  the  superficial  portion.  In  a  few  adults 
the  tonsil  is  loosely  allaclu-it,  though  it  is  ordinarily  inon'tinnlv  uttacheil 
than  ill  chililren.  The  exact  size  of  Ihe  tonsil  is  not  alwavs  shown 
by  the  onlinary  cxuntination.  ils  only  a  .superficial  portion  (nietlian)  is 
visible.  The  greater  portion  of  the  tonsil  may  be  hidilcn  benealh  ihe 
anterior   pillar,    the   plica  triangularis   and    (he    plica    supraloasillaris. 


TliF  atitlii^r'd  ilitMct'tinn  tnii-k  nf  iho  i-itir^iilr  of 
ihv  luni>il  to  crai'tiafF  a  (terilon-tlliir  ahacfxt,  'lli« 
dlMiM'linn  id  Mnneil  lu  thaaRh  the  tunill  wen  In 
be  rem<n-tKl. 
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Wilson  hits  shown  bv  ihe  examinalion  L>f  a  nunibtr  of  cadavers  timt 
tile  average  height  of  the  tonsil  HlK>ve  ihe  initrgi}  su|mi(t}ii.silhiri.s  is  alMiiit 
h  inch.  MrniT,  too,  much  importanrc  shmilil  tiot  In*  atljichni  lo  (he 
a)i|>an'nt  size  of  (he  tonsil.  Itshoiihl  Ih'  pHlpatetl  with  the  index  finder 
ihrmigh  (he  month,  an<l  its  iKuiiMtariis  ilefinetl  ami  il.s  movaltihty  (degrtH* 
of  attnehment)  determined.  In  this  wav  a  good  idea  of  llie  tiegrec  of 
enhirgeinent  and  tlie  case  with  which  it  may  be  removed  may  be 
estimateil. 

'ITie  soK'ttlled  siibinerge<l  tonsil  (PvTu-hon)  is  one  that  has  midergone 
fibroi*!  changes  and  is  lildtlen  belund  tlie  anterior  pilijir  and  the  plica 
triungulnris.  Pvnehon  speaks  of  tlie  plica  trianguhiris  us  "nii  hyperln)]>liy 
of  the  free  Inirderof  the  anterior  piUar,"  whereas  it  is  a  iicmiviit  slruclnrt? 
ap|K'uring  in  enibrAorud  life,  and  in  some  of  the  lower  animals  develo|w 
into  the  ton.sil  itself.  There  is  no  mxiscular  tis.sue  in  the  plien  triangidaris, 
and  it  should  Ix-  remove*!  with  (he  tonsil.  When  it  is  left  in  place  i(  may 
fonn  a  |>oeket  or  ;jonoh  when^  fofx)  and  other  debris  collects,  and  is  the 
sonrtv  «if  considerable  local  irritation. 

The  liypertrophic  and  hyperplastic  tonsil  may  have  liealtliy  cn.'pLs, 
bnl,  lis  a  ndc,  the  reverse  is  trne.  The  lining  cf)ilhcliLuu  of  sonu'  of  the 
erypLs  is  usually  of  low  vitnlitv  or  entirely  tleadcnc<l  or  hornififHi,  and 
is  unable  (o  resisi  the  inva-sion  of  patlmgenic  microorganisms.  During 
the  transitionid  stage  iM'lween  h^-jx-rtrophy  and  hyj>crplasiii  of  the  ton.sil 
h^7H'rkenilnsi.s  of  the  crA-p(ic  epithelium  tnay  take  place  (hyperkeratosis 
of  the  tonsil).  The  leptothrix  (mycosis  (on.sillaris^  is  an  adventitious 
complication  an<l  not  a  di.sea.se  ftrr  m-  ((i.  H.  WimmI).  '^Tlie  hyperkcratosi.s 
hi  aself-limiteil  condition,  and  usually  di.sappears  spontant^ou.sly  in  from 
one  to  throe  years. 

If  an  hy|KTtrophie<l  or  hyperplastic  tonsil  gives  rise  to  nntowanl 
local  symptoms  or  to  constitutional  disturbances,  or  to  local  morbid 
h-sions  in  remote  portions  of  the  IwMly,  it  shotdd  be  removed  in  its  entirety, 
^'i'lic  Tonsils  iLs  Portals  of  Infeclion.) 

Treatment.—  ?alllH(ive  trealuient  directed  towanl  (he  removal  of 
the  ca.s^'oits  plugs  fnnn  The  crypts.  :ind  from  ihc  i)ockct  fonneil  hy  the 
union  of  the  plica  triangularis  with  the  tonsil,  may  he  itistitiitisl  wln-n 
fur  any  reason  an  operation  caimot  be  performed.  The  inci.sion  of  the 
cnptic  walls  and  the  ap{ilicalion  of  ai-iils  or  iinline,  as  aflvocateil  by 
KaiilTinann,  liall,  and  others,  may  also  he  tried,  hut  Ihe  hest  resnl(.s  are 
obtairwf]  by  the  coni{>lete  nMnoval  of  the  tonsil  with  its  ea|)sule  intact. 
^Operations  u[xjn  tlie  Tonsils). 


HYPERKERATOSIS  OF  THE  TONSIL;  MTCOSIS  LEPTOTHRIGIA. 

<\cCTmIing  lo  I>r.  (leorgc  H.  Wood,  "Hyperkcralixsls  of  the  ton.sillar 
ltMiue5  of  the  llmmt  is  a  dlsea-se,  or,  better,  a  eonrlition,  characterized  by 
tlie  apjM-nnuiei*  of  inimerons  white  proj(*clions  not  only  from  the  cryptal 
uri[i(H>«  of  the  tonsils  projK'r.  but  also  from  the  oriiW'cs  of  the  Ivmph 
follicle:*  on  the  posterior  ami  lateral  phari.-n^eal  walls  and  on  the  lateral 
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gIosso-cpijf]otiidean  folds.  This  condition  does  not  occur  on  portions  of 
the  tliroiit  where  thert;  is  no  lymphoid  tissne.  The  I\-mphoid  tLssue  of  tlie 
iip[>er  respirator)-  tnic(,  however,  is  so  uhiqiiiUnis  that  orcasionaUy  we 
may  see  the  Httle  white  projections  on  almost  any  part  of  the  mucosa.  In 
the  large  majority  of  cases  the  condition  is  limited  to  the  faucial  and 
lingual  tonsils.  That  it  reaches  its  jjreatest  development  on  the  base 
of  llie  tongue  and  at  a  position  just  behind  the  lulenil  glosso-cijiKloltich-an 
folds  and  the  |)osterior  part  of  the  inferior  poles  of  the  tonsils  is  due  alnuist 
entirely  to  mechanical  reasons.  The  contractions  of  the  mu.scles  during 
swalllowing  prevent  food  from  coming  in  intimate  contact  wilh  the 
surface  of  these  parts,  and  therefore  jwnnit  the  projections  to  prow 
undisturbed.  Although  the  homy  matcriat  is  quite  rosisttnt  to  trauma, 
the  bneterinl  ticcnmulations  which  form  the  grciitcr  mass  of  the  projections 
are  ensWy  bnishcd  off,  so  that  the  size  of  the  prowth  is  much  greater 
where  it  is  protected  from  nietOkanical  disturbances. 
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llyiMirkeraloalH.  SUo<viiia  tli«  typical  a{)p«Aranc«  ,titKl«r  low  power.  "Hie  Iiorny  tukm  is  |tow- 
ing  tracn  a  oiiui|)»n»tively  smiUI  urvs  i>f  tliff  crypLul  e|>ilbAliuiii,  Rod  the  plus  atiow*  th«  unlinafy 
frmyins  of  tU  edg«s.  a,  cr>'B>al  cpitheLiuio;  b,  horny  material;  c,  maMn  of  iNwitcru;  J.  fdlidaib 
(Wood.) 

"The  symptoms  caused  by  this  condition  of  the  throat  are  either  entirely 
wanting  or  verv  slight,  an<l  an:  due  for  the  greater  part  to  the  local 
irrilation  caused  by  the  hanl,  homy  plug.  1/  they  project  from  tlie  base 
of  the  htngiie  .so  us  to  conu*  in  contact  witli  the  epiglottis,  there  is  an 
irritating  tickling  sensation  which  causes  a  hacking  cough.  If  they  arc 
so  ]>l:ice<t  jLs  to  be  comprcssi^l  chning  the  act  of  swallowing,  they  may 
give  rise  tt)  a  slight  pricking  pain. 

"Oceiusionully  among  the  rich  anri  various  Isncterial  flora  which  grow 
in  such  luxuriance  on  (his  horny  mah'rial  there  may  lurk  a  germ  pos- 
sessed of  more  or  less  pathogenic  power,  which  may  set  up  an  accom- 
panying inHammatory  reaction  in  the  tonsil  or  surrounding  structures. 
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ncnce,  the  n^lntion  whicli  s«mc  observers  liuve  noticed  between  acute 
tun.sillilis  and  this  disoiLst!." 

Ur.  Wood  also  .says  that  to  understand  correctly  the  pathologj'  and 
also  the  etiology  <»f  lacunar  lijporkeratosia  wc  must  turn  our  attention 
for  a  few  ntouieub)  to  the  anatomy  of  the  normal  active  tonsil.  Ulie  ton.sil 
consists  of  four  chief  elements:  the  conuective  tissue,  the  germinating 
follicles,  the  inlerfolhrnlar  tissue,  and  the  crypts. 

1.  "The  connci'tivc  tissue,  that  Is,  the  tml>c<'ule  ami  the  reticidum, 
act-s  as  a  su|>i>orting  framework  to  tlie  tonsil  .suKstuncc  prr)per.  'ITie 
trubecuUe  earr}*  hlo*Klves.scls,  (he  nerves,  and  the  lym])hatics. 

2.  "The  germinating  folHoles  are  the  centres  wherein  the  larger  mother 
cells  of  the  leukocytic  group  undergo  karyokinesis  and  form  young 
Ivmphoid  celts. 

Fifj.  2.T8 


ltyrMh«t«t>Nri«,  r«urial  tiitnils.  Tliii  fi>n;iiuci>  i»  iivm  a  com  wMcIi  bnd  t)««>n  via'>r<mMly 
ii«aiii|  m'tih  antineiKin.  Tlicre  aro  ijrncticBlly  iiu  uiivroOnEauiwnii.  Tlie  black  atBliuitg  U  tiut* 
!•■  uiinr*  n(  mIvot  which  hiu  liMn  ii*ed  tri  UcAiiHir  ih»  ]>«ii«iit.  a,  intact  cryplal  BpitlirKutn; 
h.  ki^l'iJil  plii«.      (Wood.) 

3.  "The  uiterfoUicular  tissue  is  made  up  of  lymphoid  cells  in  variou.s 
Htagm  of  development.  The  cells  making  up  this  interfollieular  tissue 
differ  in  size  and  .shaiie  ar<-ording  to  their  tocation.  They  are  greater  in 
iiMnil>er  aroiuid  the  follicles,  and  show  greater  difference  in  their  nna- 
tontieul  coiLstniction  in  die  immediate  ncighborlioo*!  of  the  crypts, 

4.  "'l*he  cr}'pt  of  the  tonsil  is  its  peculiar  and  moat  characteristic  struc- 
fure.  It  consists  of  an  invagination  of  the  epithelium  from  the  surface 
of  the  loiLsil,  which  has  undergone  a  ver\-  interesting  anatomical  change. 
In  the  first  place  (he  siilirpithelial  mnneetive  tissue  which  Is  pn'sent  in  a 
marked  tli^iree  Ixnicath  the  surface  epithelium  dlsapjx'ars  as  stMm  as  the 
epithelium  slarLs  to  form  the  crj-pts.  This  permits  the  epithelial  cells 
to  come  in  direct  contact  with  (he  lymphatic  structures  of  the  tonnil, 
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Hiiil  \vi\  fi-r»|iif-iilly  it  is  iiii|n*ssil))<-  tit  ilistin^iiisli  a  iHviiliiif;  line  In-twron 
tlK'  e|)itliL'liiuii  uf  tiic  fry[)t  and  llii*  iiitt-rfollk-ulur  iLssue.  Thf  epillieliuin 
of  the  crypt,  unlike  its  prn^t'intnr  whitrli  covers  tlie  surface  of  t\w  toni^n, 
does  not  funn  a  coiti|>iiet  uiibrtjkcii  Imrrler  or  pr4>tectuiii.  F»r  rhe  ^rcatt-r 
part  i)f  its  extriit  it  prt'seiiLs  an  iiitarl  liur  tmly  oiir  or  Iwn  or  |H>ssil)ly  tlin'<* 
(■ells  in  thirkncss.  Towan!  the  parenchyma  tlie  epithelial  cells  show  a 
peculiar  coiitiitton.  'I'liey  arc  separated  from  each  other  by  interposed 
rells  varying  in  type  from  sli;;btly  changed  epithelial  cells  to  a  well- 
fonned  lymphocyte.  Tfie  epithelial  ceils  may  aLso  exteml  from  the 
cn-pt  into  the  tonsillar  suhstance,  su^jj^estiufj  llic  rtimificatioiis  of  a 
maiijfnant  epithelioma^  The  smaller  tenniiial  invaginations  of  the 
cryptal  epithelium  are  usually  solid  sprouts,  friMiuiMitly  willi  central 
keratosrd  cores.  The  hnnen  of  the  crvpt  is  forincil  hv  the  subsequent 
exfoliation  of  the  kerutose<l  cells. 

Flu.  J3'J 


ll>-1«rkpr«t md*.      CmM-iUTtinn  <il  a  i-ty\»  bUoii  miiIi  luMaduil  nintortnl  luir]  hanii^B. 
epillieliuiu; ''.  Iiorniliril  cdl^;  r.  Ijmpti'nct  liNmu*.      (WurKl.l 
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"Turning  now  to  hyix-rkerattwls,  we  find  the  epithelium  of  the  crypts 
showing  characteristic  clianges.  In  hyperkeratosis  the  epithelium  loses 
its  mrefiiii  comlition  ami  beconu-s  or^liuary  pavfinent  scjuatnous  epithe- 
lium similar  to  that  eovmng  tlie  surfaces  of  the  tonsil,  except  that 
;:cnerally  it  diw^  not  show  the  ctiiinectivi'-tissur  pupillie.  The  crypt  of 
the  tonsil  is  markeflJy  diUilfM)  and  filled  with  a  horny  mass,  wliich  nu'rgi^ 
at  various  jmint-*  into  the  cpithciium,  though  in  st*etions  stained  with  eosin 
anil  thionin  there  sp*'ms  to  bra  more  or  less  ilistim-t  line  whrre  the  epithe- 
iiiil  (-rlls  lircomc  keratoscd.  The  living  cell  has  a  nucleus  which  stains 
with  Ihiiaiin,  and  its  protoplasm  is  of  a  purplisii  color,  <iue  to  the  mixed 
staining  with  t-osiu  and  tliionin.  The  kerataseil  material  stains  oidy 
with  eosin.and  Ls,  therefore,  of  a  bright  pink  color.  (XK-asioiuilly  in  llie 
keratoid  mtxss  a  very  faintly  stalnn]  nucleus  Is  found,  indicating  that  the 


HlRKEH.Vi 


W  THE 


n 


\ 


tii:itfri»l  or  which  liie  mass  consists  Iws  been  ori^iimlly  derived  from 
epitlielial  cflLs. 

'*AceopJihg  lo  the  iiK^ehuiiieal  eimimstaiicei  by  whieh  tlu-  tonsil 
is  siirroiuidcx],  llic  hortiv  mass  ltifouie.s  sooner  or  later  broken  up  into 
luvers.  iM'twet'M  whit-li  innltiptv  and  ^rciw  nr/;nnisni.s  of  id)  varieties.  This 
fniviii;j  nf  the  eryptal  phig  nmy  take  phiee  within  the  c'r\i)t  itself,  so  that 
the  reuniting  Hssure-s  permit  the  bjirteria  at  limes  to  ix-netrate  alma^^t 
but  not  qinte  to  the  living  epithrlium.  Mytolie  Hgnres  may  be  seen 
in  the  epithelium  at  ditl'ererit  places,  but  espti'latly  along  the  lionU'r  to- 
wanl  the  paren<'hyma  of  tin-  tonsil.  'l"he  epithi'lium  is,  tluTefon-,  in  a 
.itate  of  aelive  growth.  Tins  etcentrio  growtli,  however,  which  nwulu 
in  the  fonnation  of  thr  kemtoid  plug,  is  not  equally  dLstrilniled  to  all 
parts  of  tin-  epithelial  lining  of  the  tonsillar  try]>Ls.     '1  ake.  for  instanee, 
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Hnf^livraU*^*.  CrfM*-«M-tioti  nf  Ihv  urminal  portion  nf  *  crypt  flltowina  llie  ctuwenlrtv 
»rT«rHienMint  nf  Iti*  lay>fv  (>t  htvny  iiuilcrial  mtid  iha  eiiithHiiun.  whirli  U  #till  «o(a»wliat  tli«in- 
ivctbImI       «,  rFtftlwIium;  ft,  homy  mxtvrinl  in  rr>i»t*;  e,  lymplinid  timup.      (WrMMl.) 

a  single  individual  cn.'pt:  a  portion  of  the  epithelium  nmy  still  persist  in 
its  normal  coiidilion  of  partial  ilisintegnition  without  ii  dlsreniible  bonier 
line  iK'twcfn  it  and  tin-  tonsil  pan-nchyma;  in  mutt  her  jiart  the  epithelium 
may  t*xlst  simply  as  a  barrier  of  t-ells  with  a  verj'  thin  layer  of  sul)- 
epithelial  eonmi'ttve  tissue,  luid  again  in  thr  same  eri'j)!  we  mav  sw  the 
lujierkemto-iis  in  its  most  beautiful  aud  chanieli'ristic  appi-arjinre. 

"'\1\U  ehange  in  the  epilheliuni  of  thr  <Tvi)ts  is  thf  eliaraetiristic 
(mihohfgical  fi-atnre  of  hyperkeratosis,  Bi-sifh-s  this  there  are  generally 
other  ehangcs  in  the  tonsil.  The  ennnwtive  tissue  extends  from  the 
surfaee  epithelium  for  s^^nl(•  ilisfaner  down  along  the  rrvpt.  The 
follirh-s  «ri'  small  ami  mikli  less  luiiiitToiiis,  auil  the  surntuiLding  /xme 
*»f  lymphiwyle*  hits  become  coinj>ariitivi'Iy  iiisignifieanl.    Tlie  mitotic 
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figurt'-s  ill  (lie  foliicle.s,  tlioiij^Ii  prfyenl,  iirt"  Itws  huiiilt<jii,s.  uiut  the  whole 
aspect  of  the  organ  is  one  of  .su|>itre.s.se<l  ac;tivity.  We  sometimes  find, 
however,  signs  of  local  irritation  in  the  immc*lialc  neighhorho<xl  of 
the  cr}-])ts,  tts  evidenK'tnl  hy  the  oiitwaiidfriii^  of  |>nlymorj>lionue!rar 
hiukocytcs  from  the  capillaries  and  their  pciictralion  between  tlic  cells 
of  the  erypta!  epithelium.  This  irntation  is  easy  to  understand  when 
we  eonsider  that  the  crj'pLs  contain  a  lai^e  number  of  saprophytes  and 
probably  also  pathogenic;  iiiioro5rganisnis  growing  actively  and  receiving 
their  nutriment  fmm  llie  uccnmuljiteil  kenitixsed  cells. 

"The  toxins  elaborated  by  these  oi^anbins  must  be  Blworl)ed  to  n 
greater  or  less  extent  by  the  tonsillar  tissue.  It  is  probably  due  to  tlie 
fact  tliat  the  cr\'ptal  epithelium  has  become  an  impact  protective  barrier 
that  a  num-  noticeable  reaction  is  not  a  ccnnmon  result.'' 

Hyperkeratosis  is  a  conihtion  peculiar  to  young  adults,  and  is  self- 
limited,  from  two  to  three  years  being  re<|uir<d  for  it  ti»  ruTi  its  course. 
Treatment  is  unnecessary,  though  if  the  Vjony  ma.-ises  cause  irritation 
they  may  Ite  removed  by  cituterizution.  The  electnK-auten.'  should  be 
iis(Nt  to  ilestroy  the  luny  masses,  and  the  tissues  surrounding  them 
shoultl  Ik*  penetrated  until  4mly  healthy  tissue  remains.  From  ihret*  to 
four  masses  may  l*e  thus  treated  at  sittings  (tne  wwk  apart. 


CHAPTER    XXIIT. 


THE   SURGERY   OF   THE   '1T)NS1LS. 


It  is  being  more  aiKl  more  recoguixeil  lliat  the  complete  euueleation 
of  the  tonsil  with  its  invc-Htiiig  capsule  Ls  tlie  most  satisfactory  method  of 
deuting  with  diseu-seil  lonsiLs.  Ills  true  timt  in  a  certain  niiinher  of  eases 
thf  distressing  svniptonis  yielil  to  less  radi<'al  measures,  as  the  applicntinn 
of  the  canlpr\'  to  the  crk'])ts,  llic  incision  of  tiie  crj-pts,  the  removal  of 
the  retaineil  dchris  from  the  rn'pLs,  and  the  partial  removal  of  the  tonsil. 
I  Ix'lievc  that  if  these  eascH  were  obsen'ed  for  a  perio«l  of  five  or  more  years 
it  would  \w  fomid  that  the  loiLsil  is  still  the  seat  of  tiiseasnl  processes  not 
unlike  lluxse  present  before  the  o[^)erations  above  nanted.  In  addition 
t(j  the  diseusetl  conditions  it  would  also  be  found  thut  in  some  instances 
the  tonsil  tissue  had  ninrred,  oftentimes  in  greater  bulk  than  before 
the  oi>enition. 

If,  on  the  other  hand,  the  tonsil  is  removed  in  its  entirety  with  its 
investing  fibrous  ca|is!de,  the  diseased  i)roecsses  in  the  tonsillar  fossa 
and  the  tonsillar  tissue  will  never  recur.  F.  E.  Hopkins,  in  u  review 
of  the  literature  since  ISTiB.  foun<l  several  recorded  cases  of  recurrence, 
chiHly  before  the  year  1S70,  thou>;h  instances  of  rreeiit  date  were  also 
cited.  His  conclusion  coincidt's  with  that  of  Sir  Morrell  Mackenzie, 
Sir  Felix  Senion.  and  (he  aullior,  that  recurrence  is  ne;irly  always  <hic 
to  incomplete  removal  of  the  tonsil.  I).  Bradcn  Kyle  expresses  the 
opinion  lliat  some  cases  of  ap])arcnt  recurrence  after  excision  of  the 
tonsil  are.  in  reality,  the  rejjntwth  of  an  adenoma,  the  tonsil  ha\'in^ 
taken  on  thut  type  of  bcni^i  neoplastic  ilevelopment.  N.  L.  Wilson 
says  that  the  complete  removal  of  the  tonsil  niay  be  followed  by  an 
inHammalory  prt>cess  in  l[ic  tonsillar  f<jssa,  but  that  such  processes  will 
not  often  be  fomid  after  a  perltxl  of  two  years  subsequent  to  tUv  operation. 
Tulierculmis  and  specific  talnLs  no  doubt  accoimt  for  some  of  the  recur- 
rences after  tonsillotomy. 

It  seimis  to  me,  therefore,  after  considering  all  ihe  data  obtainable, 
including  my  own  experience',  that  many  of  the  conditions  heretofore 
regarded  as  only  cailling  for  cauterization,  incision,  jmrtial  removal,  etc., 
shoulil  l»e  operated  hy  the  complete  method,  whereby  the  entire  tonsil 
with  its  investing  fibrous  capsule  is  removed. 

Ill  the  following  iudxeniionx  it  should  Iw  rememl)ercd  that  they  are 
given  with  es|jecial  reference  to  tlie  complete  operation  tcchnitully 
known  as  tonsillectomy: 

(a )  Nasal  catarrh  and 

(t)  Kar  diseiwes  are  sometimes  true  indications  for  tonsillectomy. 
Tynchon  says:  "In  a  goixlly  nunilwr  of  those  cases  applying  for  treat- 
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iiifnt  for  lULsal  riitarrli.  dp  for  vnr  iliscasr,  in  wliidi  it  pUiintv  uppurcnt 
hvpertropby  t>f  the  faucinl  lon.sils  <1(k*.s  not  exist,  il  will  Ixr*  fouiiil  jipon 
fluse  in.sp*H"(i<Hi  tliiit  tluTtMS  pR^sont  a  t'crtuin  ilc^rfi- of  fancial  fulness 
which  is  tnarkt'dly  IiK.Tfiiswl  hy  raiisinj;  ihr  patient  to  j;a^.  Amnnfj  the 
enilielHshineiif.s  of  lliis  cvoryHlay  picture  an  ahiionnul  fancial  redness 
U  okscneil,  jjradiially  in<*roa.sinf;  in  depth  of  color  from  the  normal  pale 
pink  of  the  lowest  |«)int  of  the  pharjTix  discloswl  hy  the  use  of  llio  tongue 
depressor.  'I'htTe  will  also  he  ohserved  a  tendency  for  frothy  saliva 
to  a<lliere  to  the  ]>arLs."  Tlie  relalioiiship  hetweeii  nasal  catarrh  and 
tonsillar  dist-tise  ijocs  not  seem  perfntty  clear,  wiiiie  that  exist'iijj  hetwtrn 
the  tonsil  and  the  ear  is  more  appaa'nt,  a.s  the  palatopharjiJgeiLs  muscle 
extends  t<i  the  phar%iij;eul  onfi<-e  to  (he  FjUstHchiaii  tiihe,  ami  inllanima- 
tions  of  the  tonsils  and  [>illars  nii^ht  readily  exleini  alon^  the  pliann^jiv 
palatinc  fold  to  llie  nnicrjsa  ot  the  tube  and  thence  to  the  midillc  ear. 
llepeated  an^iiuis  in  tins  region  may  residt  in  tU'Kenoration  of  the  palato- 
pharyngeal muscle  fihers  and  thns  impair  the  mnscidar  mechanism  that 
t'ontrols  the  patency  oi  the  tube.  A^ain,  infectiou.s  niaterial  in  inflannna- 
tions  of  the  (onsils  nniy  gain  entrance  to  the  tube  and  midille  car,  either 
during  coughing  or  vomiting,  or  in  extensive  inllanniialioiLs  hy  the 
destruction  cif  the  cMiie  of  the  epithelium  lining  of  the  tube.  Onbnarily 
the  cilia'  with  their  wave-like  motion  carry  the  secretions  from  the  middle 
ear  to  the  epiphan,-nx.  When  they  ure  destroyed,  or  their  action  is 
inhibited  iiy  violent  inflannnation,  the  entrance  t»f  foreign  matter,  rs 
bacteria,  etc.,  into  the  midflle  oar  is  comparatively  easy.  Hence,  certain 
ear  diseases  having  tiieir  origin  in  tonsillar  iidhimmatious  call  for  the 
removal  of  the  tonsils, 

((')  Uecurrenl  attacks  of  tonsillitis  independent  of  car  or  pharyngeal 
romplications  usually  justify  the  enucleation  of  the  tonsils.  The  opera- 
tion should  not,  of  course,  be  done  iluring  one  f)f  the  ueute  manifestations, 
as  to  d(j  so  might  give  rise  to  S4'vere  infection  uf  tin?  wound  and  dee|wr 
structurts. 

(fO  Hy  referring  to  Fig.  2111  it  will  Ix"  seen  that  the  tonsils  drain  into 
the  deep  glands  of  the  neck.  When  these  glands  itre  enlarge<l  and 
tender  the  tonsils  are  usually  the  source  of  the  inhn-tion,  and  if  there  is  a 
history  of  rc]X'ate«l  glandular  invcjlvi-nient  the  tonsils  should  lie  excised. 

((■)  When  the  <-rvpts  of  the  tonsils  are  exaniincil  and  they  are  found 
nujre  or  less  fdltt!  with  deliris  and  bacteria,  lonsilleclomy  should  l>e 
eonsidereil.  If  the  debris  is  nnnovetl  with  u  tonsil  hofkk  or  with  a  tonsil 
syring**  'Fig-  -''(>).  die  inflannnation  t^'iiiporarily  disappears,  hut  in 
most  instances  it  returns.  U  after  repeate<l  trials  the  inflammation 
recuiNi  tonsillectomy  is  indicate*!. 

(/)  I,aryngitis  with  atta<'ksof  h<Mirsenes,s  is  often  due  to  tonsil  di.sea.se, 
hence  the  tunsils  shouM  always  he  examined;  and  if  the  cr\*pLs  arc 
diaea^sed  or  the  tonsils  are  hypertn)phi<HL  the  tonsils  should  he  rtMnovetl. 

{f/)  Hvpertrophy  of  the  tonsils  is  an  evidence  of  a  diseasetl  process, 
for  in  a  perfectly  normal  throat  the  toiL-^ils  are  of  small  size.  There  i.s  a 
divergence  of  opinion  upon  this  point,  some  writers  hohling  that  the 
tonsil  is  HH  organ  of  the  body,  wliile  others  believe  it  to  lie  a  patholopiral 
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eiility  wliicli,  under  irriuitioii  fri>iti  con.sluiit  buoteriul  infirtioii,  becoiues 
fiilarpwl  either  through  hypertrophy  or  liyperpla.sia.  Wlieii  thus  changed 
its  fnnelion  u.s  a  lyinplialic  ^lainl  is  iiiipiiin-<l  or  loosl,  mul  the  pliysieul 
economy  is  \»^t  servecl  hy  its  c-oinplete  ahlutlon. 

(h)  Chronie  fnlliciihir  toiisilUtis  is  an  intheation  for  toiisille<.'toiny,  us 
there  is  Utth'  likeliltoocl  of  eiirinp  it  by  sinipU-r  methods.  Even  if  the 
crypt  are  ch>set!  hy  the  use  of  the  actual  cautenk',  the  low  ^'itnlity  of  the 
tis-sue  foniLs  a  favonil)le  .site  for  itifeetioii  ami  inHflniiiiatioii. 

(i)  FoUieular  phanngitls  Is,  aeeonling  to  (jeorge  Troup  Maxwell, 
often  cuusetl  hy  a  chronic  suppurative  follicuhir  tonsillitis.  He  etaiuLS 
that  after  tJ»e  tonsils  are  removed  the  foUicitlar  phar>iigilis  disappears. 

{})  'rul)ercidnus  iufection  often  begins  in  tlie  tonsils,  an<l  wlieu  such 
a  process  is  demonstratrtl  or  slnMigly  susiKtrtetl,  the  tonsils  should  I>e 
enueleated. 

{/')  Uecnrrent  acute  articular  rheumatism  following  acute  tonsillitis 
is  an  indication  for  tonsiltectomv- 


TONSIL  OPERATIONS. 

There  are  so  many  niethmls  of  openiting  ujHm  the  tonsils  for  the  cure 
or  relief  of  the  morbii!  irunditiuus  attecting  tht-in  and  the  neigliboring 
structures  and  organ.s,  that  it  is  impracticable  to  attempt  to  describe 
all  of  tht'iu.  1  shall,  therefore,  select  iIhwc  melhoils  which  appeal  to 
me  jLs  the  most  rational  from  a  clinical  and  surgical  stJUidpiMnt,  and 
which  have,  after  long  trial,  giveu  the  l>est  results.  Somi'  of  the  proce- 
dures to  be  described  are  n4it  reeonuucndcd  as  the  best,  but  under  some 
cireUHLslunees  they  nuist  be  resortetl  to  as  preliminary  or  tentative 
measures.  Hemophiha,  the  relue  anee  and  refusal  of  the  patient  to 
subiuit  to  what  seems  to  be  the  l)est  methiKl  will  occasionally  lead  the 
surgeon  (o  elect  nn  incomplete  method  of  operating.  Hence,  Inith  com- 
plete and  incomplete  o[M'rative  procithires  will  be  fh^cribcyl,  and  their 
comparative  merits  statef]  its  fairly  a.-^  prissilile. 

Complete  Tonsil  Operations.—  IK  the  lerm  "ronipletc  tonsil  opera- 
tions," I  mean  tlinsc  surgical  pnK:'e<Iures  whcretty  the  faucial  tonsil  is  re- 
move<i  in  its  entirety  wilh  Its  capsule  inlaet.  Clinical  observations  have 
clearly  shown  that  any  pr*K*ednre  stf»y)ping  shrirt  of  this  Is  often  followtn! 
by  I'ttle  or  no  |>cnuaneut  improvrrueiit  In  the  coudititais  for  wliirli  it 
was  done.  Ntnnerous  cases  are  on  rct'ord,  an<i  doulilless  itiaiiyfold 
njore  arc  unrecorded,  in  which  there  wils  a  continuation  of  the  patho- 
logicHl  pnKTsses  and  even  of  the  recurrence  of  the  lonsilliir  tissue  after 
an  incomplete  operation, 

.\s  liJLs  Ikh-u  stali^l  in  a  preceding  jwragraph.  even  after  the  complete 
removal  of  the  tonsil,  the  siniLS  tonsillaris  is  sometimes  the  seat  of  an 
intlummation,  but  that  tt  rarely  [jersists  for  more  than  two  years.  I  can 
say  from  a  personal  experieni*-  covering  about  lUM)  ca.ses  in  which  the 
tonsils  were  rem<^v<^l  in  their  entirely  wilh  the  investing  capsule  intact, 
that  such  .snbsetpienl  intlanunations  have  been  e.\cec<lingly  rare,  while 
rtynirreiiee  of  the  lonsillar  tt.s.sue  has  never  taken  place. 
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On  ihe  other  Iiaiid,  I  cuii  refer  to  ii  Iiir^r  numlM.*r  nf  rases  iii  which  I 
did  an  incomplete  openttion,  or  what  is  known  as  "clip|>ing  the  tonsils" 
with  a  Mnthieu's  ton.sillotomc  or  other  iiustrument,  in  which  the  subse- 
quent tunsilliir  inHarnniations  orciirre<]  comjmratively  frequently. 

It  seeins,  therefore,  tliat  the  time  haji  come  when  a  text-book  should 
clearly  recommend  the  complete  operations  upon  the  toasils  aa  tlic  oneal 
that  should  be  used  if  it  Is  al  all  expf^lteiit  to  d(r  so,  and  that  the  ineum- 
plete  operations  shoidd  be  rcsortt^J  to  only  when  the  |xt.'uliar  couditions 
of  tlie  [>atient  eontraindieute  either  of  tlie  foinplet^  niethtxls,  or  when 
olher  circumstances  prevent  their  atJoption. 

The  Author's  Complete  Operation  with  Big^ht-angle  Enife  and  £crasenr. 
— While  ever}'  detail  in  ihc  following  technique  is  not  oripniil  with  me,  the 
operation  as  a  wliole  lias  bern  my  own  creatiuti.  cspe<*ially  with  reTerenee 
to  the  removal  of  the  entire  tonsil  with  its  capsule  intact.  In  most 
ca:3es  the  diseased  tonsil  Ls  compiled  of  three  lobes,  or  masses,  each  with 
an  investing  capsule,  the  tliix-e  lol)es  l>eing  lield  togetlier  by  a  fibrous 
eiivelo|)e  amounting  to  a  secondary  enveloping  ca[)sule.  For  all  prac- 
tical })urp<xses  the  tonsil  may  be  regarded  as  one  mass  with  an  investing 
cajwule,  and  as  such  it  may  be  removed  in  its  entirety. 

(rt)  Anesthesia  may  l»e  either  local  or  general.  Personally,  I  prefer 
local  anesthesia^  except  in  those  cases  in  which,  for  various  reasons,  the 
patient  cannot  be  operated  in  the  conscious  state.  This  is  a  matter  that 
must  be  decided  by  each  surgeon,  u.s  the  personal  elen»ent  euters  so 
lai^ifely  into  i(a  consideration. 

lAic.al  atifM-hexia  may  be  induced  by  swabbing  the  tonsils  ard  the  faucial 
archra  at  five  minute  intervals  with  an  aqueous  soUition  containing 
10  per  cent,  of  cocaine  and  5  per  cent,  of  carbolic  acid.  Hoth  ingredients 
produce  blanching  and  anesthesia.  From  five  to  ten  applications  are 
usually  required  to  produce  complete  anesthesia.  In  some  cases  a  single 
application  of  a  20  ]>er  cent,  solution  of  cocauie  should  be  applied.  A 
more  frequent  use  of  the  20  per  cent,  solution  is  quite  liable  (o  produce 
toxic  results. 

ilobert  E.  Moss  callerl  my  attention  to  the  hyjjodennic  injection  of 
4  per  cent,  cocaine  in  a  I  to  20(HJ  solution  of  adrenalin  (first  pubtLshed  by 
Heitzmann)  as  a  speedy  and  satisfactory'  method  of  inducing  local 
anesthesia  in  the  tonsillar  region.  1  have  used  it  with  great  satisfartion 
in  a  large  number  of  cases. 

The  solution  is  made  by  adding  4  per  cent,  of  cocaine  to  a  1  to  2000 
solution  of  adrenalin. 

The  .solution  should  be  injecte<l  into  the  tissues  sumnnuling  the  tonsil 
rather  than  into  the  tonsil  itself.  For  instance,  it  should  be  injected  at 
the  upper,  middle,  and  lower  portions  of  Iwth  anterior  and  pasterior 
pillars  respectively,  and  just  above  the  supra  tonsillar  space.  Al>ont 
1  minim  of  the  solution  should  be  injcctt^  at  each  point.  Street's 
s\Tinge  (Fig.  241)  is  well  adapted  to  the  purpose. 

Anesthesia  is  thus  iuunrtliate  and  the  operation  may  be  performed  al 
once.  After  the  first  tonsil  Ls  reuiovetl  prepare  the  other  in  the  same 
majiner. 
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The  adrenalin  iwiially  pnnonts  severe  hemorrliago  (Itiriiig  the  opera- 
tion ami  lessens  the  coeainc  toxemia. 

Tlie  position  of  thi.^  patient  is  a  matter  of  some  tmportanec.  Under 
local  ane»thc»ia  tlie  Dprijjht  position  in  the  operating;  chair  should  be 
iwed.  Under  p'lierul  an<-»lhcNiH  tlie  patient  is  placcil  upon  the  operating 
table,  villi  his  head  either  over  tlie  end  of  llie  table  in  liie  Rose  position, 
or  upon  his  side  (Fig.  2()9),  aecording  to  the  preference  of  the  surgeon. 
A  nioutlt  gag  l.l"'ig.  210)  should  be  u.sed  if  a  general  anesthetic  is  given. 

l-'ia,  241 


SinsM'*  lonail  hrpodemio  synnse. 

In  the  further  description  of  the  technique  I  will  assume  that  the  patient 
w  eoiwious  and  in  (he  upright  pa-iilinn. 

(fc)  Seize  the  tttnsil  with  tlie  vtdselUini  forceps  iFiK-  242).  one  prong 
tip  Iteing  placed  in  the  supratonsillar  fossa,  and  iIjc  oilier  at  the  liitse  of 
the  tonsil.  When  they  are  thus  placed  they  should  be  pushed  deep  into 
the  tissues,  closed  and  hwUed.  In  this  way  they  engage  the  fibrous 
capsule  or  deep  surface  of  the  tonsil,  and  will  not  tear  loose  exei'pt  in 
voting  children  when  traetion  is  made. 

When  the  blades  are  closed  the  hulk  of  the  tonsil  lies  between  the  shanks 
of  the  instrument,  as  shown  in  Fig.  24.'}.  Tills  has  a  distinct  a<lvantage 
over  a  superficial  grasp  of  the  tonsil,  as  it  enables  the  surgeon  todisst-ct 
nn>und  it  with  greater  eiuse.  It  alsf>  etudiles  the  operator  to  bring  the 
|Mwtcrior  pillar  into  easy  access  of  tlie  tonsil  knife. 
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(c)  IHfwoet  the  anterior  pillar  fron»  the  tonsil  an^l  carry  the  incision 
above  the  niiirgosupriLtonsiltaris,  or  the  supnilon.sillar  sjmce,  to  the 
posterior  pillar  (Fig.  '24'.i).  I'he  aim  should  be  to  dissect  around  the 
upper  lialf  of  the  toasil,  remo\ing  Ihc  nnuoiis  memltrane  forming  the 
n>of  or  dome  of  the  supratonsillar  fos.sa.  ThcM'  details  are  in»porlant 
if  it  is  the  intention  to  remove  the  tonsil  with  iLs  fibroiLs  capsule  intact. 
'l*hc  incision  thus  assumes  the  form  of  an  inverted  U.    The  instnmient 
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iisE'il  is  the  Kvle  ri^^ht-aiiKle  ttmsi!  kiiiff  sliowti  in  Vx^.  244.  I(  sTumld 
Im.'  hookuiJ  intu  tht*  miirosa  at  thr  jiiiictidu  nf  tlic  juitrrior  pillar  with 
the  plicu  triuiij^niliiris.  It  is  tlirii  pulled  townrii  the  iintiinn  Vmc  of  lir 
throat,  thus  sevoriny;  (ho  pUIur  from  (he  plica  tritiiigularis  and  the  tonsil. 
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Thff  UiiMJl  if  ^Bsped  with  llie  aulliorV  vtilM-lhitn  (iinnl  ffirrvpfl.  the  upper  prcmii  fi]M  hnmc 
lilni-fd  Iri  llwHlprMMMillar  fin»a.  und  thr-  Inwrr  |in>n2  ()|ni  at  Ihr  Imm>  iif  lh«  IomI;  Ihua  CTa<>r>««l 
lh<i  tflnxil  ia  dntvm  tuviu'cL  ibe  umlisu  kat  of  the  fautvn  prriiaratory  l<i  mnoval  by  dUatctiun. 

Rc-introdnco  the  h*K)k  liludc  into  the  iiicisifm  thus  nmdc  and  enpage  it 
as  hrforr,  utul  pull  tnwanl  tlic  incdiaii  line.  'iVo  or  ihn'r  such  cuts  tire 
re<]uired  to  liring  the  incision  ahovc  the  supratonsillar  Fos-sa.  While  the 
foregoing  incision  is  being  iiiade  the  tonsil  is  in  the  grasp  of  the  vulspllimi 
forceps,  and  it  is  pulltMl  forcibly  toward  the  median  line.  This  puts  the 
jiillar  upon  (lie  stretch  and  greatly  facilitates  its  ^jeparation  from  the 
tonsil  with  tlie  hook  knjfc. 

The  posterior  pillar  shoiiUI  nc\t  he  separatet]  in  much  the  same 
manner.     This  jnllar  is  not  as  ac<'esjiible  as  the  anterior  one,  hut  it  can 
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Tlif>  primary  iiiPininii  lifinic  made  with  (lir  rlcht-aiinle  crypt  knjfr.     Tlii'  knifr  in  inUvxlurrd 
llimuKh  ih<>  RiurouH  ni^niKmno  al  lh«  junction  ttf  ihp  antohur  t^llar.  amt  ilie  pli<'a  inancularla 
Uprvi>  hciiiff  pullnl  furwanl  tnBkr}<  the  iiii-iMim  t;  tUe  knife  i-<  asain  iiilnHlured  thnnish  ihv  inrtaioa  1 
as  phimn  (a)  in  ilie  illuatratinn.     Th«  inciiuoa  w  thiu  tKitn]>l«tcd  by  thr«o  or  four  cuu  with  I^J 
knife. 

be   bntughl  into  view  by  rotating  ihv  handle  of  the  \nilsellnni  forceps, 
thereby  turning  the  tonsil  upon  its  lateral  axis  in  such  a  way  as  to  bring 
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thf  ]ji*sUTiiM'  pilliir  furwurd,  whuri"  il  is  ruittlilv  ucft^sible  to  the  hn<>k 
kiiifi'  (^\^  24.')). 
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SlMrwinc  llie  dirvctiun  nf  the  (XMlvritir  tHlIu  fmiu  tli«  toniul  with  (he  ri(lit'«i()e  knife.  Tip 
rnnail  i»  titrnml  ('irwitrd  upnn  tta  InlorKl  iL\ia  with  l1i«  KUltior'n  vuUplluta  lurccps  lo  brinff  the 
pillMr  uiMin  llio  u|>iirr  niiifw-c,  vrlierf  il   i*  niH-CB«il)l4^  to  tlir  kiiifr. 

'Hie  two  iiK'btion^  i^hould  he  united  above  the  iiiarjitKsiipratnnsiliari.s. 
Observe  eiirefully  (he  ituir^iii  iif  iiuhoiis  inetnlirniiie  forniiiii^  the  roof  of 
the  .supmLoiisillur  spaee  ami  make  the  iiuisioTi  jiisl  above  it. 

^*he  combined  inrisions  are  thus  ronverted  into  a  U-shaped  ineision. 

((/)  Again  seize  the  tonsil  with  tlie  vulselhiin  forrqw.  witli  tlie  up[>er 
prong  tip  introdiioeii  into  the  supratonsiHar  portion  of  the  Incision  und 
ihe  lower  pnmp  lip  at  ilie  Ivase  of  the  lonsil.  The  toiwil  is  thii^  well 
within  the  gra«p  of  tlie  forceps  and  is  ready  for  the  dLsfiectiuii  with  the 
hook  knife. 
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Til*  itNHll  In  rlu*  |inMi«M  iif  iliinoi-iioti  wirli  Kylf'^t  <*ry|ir  knife.  Diiriiiit  ihr  iliasneriim  tti^ 
IiiHmI  i>  fmr-ilily  ilntwii  tiiwunl  llii-  itinliiui  Imf^  uf  the  (uuitw  wllh  the  ■utlmr'A  viUmIIuiu  I<mimiI 
fum*|a. 

(>)  I*nll  the  tonsil  toward  the  meflian  !ine,  thereby  putting  the 
fitN'M  allaehing  it  lo  Ihe  superior  eotistrietor  innsele  upon  a  tension. 
With  the  hook  knife  .sever  tlie  fibrous  bands  iFig  2-10),  ftdlowing  tlie 
exlenml  eonlonr  of  the  tonsil  to  it*  inferior  poiiion.     !l  is  rarely  necessary 


(/)  At  this  stage  (if  the  operation  (Ik*  use  of  the  knife  may  be  nbandone 
ami  the  authcir's  ecruseur  tuiisillotuniesiiiMtitutod  (Fig.  247)  to  eoinpleWi 
the  operation     This  shortens  the  time  of  operation,  though  it  may  be 
completed  with  the  knife. 
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Pa.HS  thv  fonT|»s  llinm^li  tht*  rin^  hlailr  of  the  ecnisciir  and 
seize  Ihe  tonsil,  tlion  piuss  the  t-'t*ra>ieur  over  the  Uitisil  us  shown  in 
Figs.  248  ami  249.  CUise  the  in^stniment  and  thus  coinjilete  thr 
operation.  The  dull  rinjj  bhulc  of  the  ecrasciir  reatlily  pa-sscs  behind 
the  loujili  Hhrtms  capsule  of  the  tonsil  and  makes  a  clean  dissection  of 
it:*  lower  portion. 
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TIm  OmU  alfp  of  th«  lun*ille>):t<jiuy  u  fwrform^d  wiih  lh«  autliur'i  toiuil  ffcnM»ur. 
«  iiubalitulp  (or  th«  toosil  ■n*rv. 

The  wire  snan*,  on  the  eonlrarj',  tends  to  cut  through  the  capsule  and 
leave  the  lower  portion  of  thr  trinsil  in  .titii. 

If  hemorrhage  follows  the  operatiun,  it  may  he  controlled  hy  .swalihing 
the  sinus  lonsillari.s  with  a  solution  of  (he  permanganate  of  pota.sli.  \  to 
1  grain  to  the  ounce  of  wattT.  ITie  peroxi<lc  of  hydrogen  may  al.-so  he 
UNCfl  for  the  same  purjxwe.  Strojjger  remttlics  are  rarely  ret|uire<l. 
Continuous  gargling  with  iced  water  often  contrcjls  it.  Tonsil  clamp 
fore*f|»fl  (Figs.  250  and  251)  neefl  rarely  he  \\sih\. 
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PynclHia'*  IinimI  hmiNlAt. 


(ffneral  Jiemarks. — The  operation  is  performed  und(T  cocaine  ani-s- 
thi*sia  in  adult.s,  injections  Iwing  muile  us  deserihed  in  Fig,  252.  'I'he 
Kyle  knife  should  be  very  sharp.     If  duU»  it  cuts  witli  such  hesitancy 


ftiTLeps  should  tlicii  l>c  closed  and 
liM-ktil.  The  tonsil  is  then  drawn 
toward  the  median  lino  of  the 
faiu-*^  during  tlie  (lls-seetion.  The 
tension  thus  exerte<l  renders  the 
mucous  iiuMubrane  taut,  and  tlie 
dissection  easy.  In  riiakinj;  the  in- 
eisiuii  at  the  upper  portion  uf  the 
posterior ])illnr  (Fi^.  24')),  ihe  tonsil 
sh<Mild  be  twisttnl  fonvani  and 
downward  on  its  hori/.f>nlal  axis  to 
bring  the  posterior  pillar  into  easy 
access  of  the  knife. 

Tlie  advantage  of  the  author's 
tonsil  eeraseur  over  the  tonsil  snare 
is,  (hat  it  Is  always  ready  for  use, 
whereas  Ihe  wire  of  (he  snare  ne«ls 
adjustment  each  time  it  is  usr<l. 
When  two  tonsils  are  to  be  removr<I, 
the  wire  for  the  siuire  must  either  U' 
straiglitened  or  another  one  inserted 
before  the  second  tonsil  can  be  re- 
moved. Tliis  is  not  true  of  the  ecra- 
seur,  as  it  is  always  ready  for  use, 
like  an  ordinary  tonsillotome.  The 
edge  of  the  fenestniti'd  blade  is  round, 
thus  cemfonning  to  the  eiittuig  sur- 
face of  a  wire.  (Sharp  blades  are 
also  funiishett  with  the  mstrumeiit.) 
If  there  is  less  hemorrhage  following  dull  dis.section,  the  ecraseur 
meets  (his  requirenient.  The  same  is  true  of  the  eold-wire  suure.  After 
many  disseetions  with  the  icraseur,  I  have  nirely  knoum  it  to  fail  to 
complete  the  direction  of  the  tonsil  with  its  eii|>sule  intuet. 


iN'hfMnn  •tliowtna  tUr  |»i>itifN  uf  irijiK-tiiin  uf 
idlmuiliii  and  <  >H-uitio  Mihili'Hi  |>rHi»iiEinrv  i-" 
ihfl  rniiovklnf  {Itvlorwii  withilai^piuJi-ijitHi-l 
Ahi<ut  2  minima  nf  thr  noluilnii  in  injn'toi]  ul 
each  [>uiu(. 
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This  method  of  mmoving  the  tonsil  with  its  capsiilt'  intact,  while  not 
liaso<l  upon  jis  gooti  snry^ira!  technir|iie  as  the  juitlmr's  method  with  a 
M:al|H'l.  is  ea.sier  to  [HTfnrin  hv  the  averaj^e  operator  tiian  the  tlisseetioii 
with  the  .scalpel.  Personally,  I  prefer  the  scalpel  dissection,  because  I 
can  <1<>  it  in  much  le;ss  time,  with  less  hemorrhaj^e,  aiu!  less  discomfort 


k. 
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Tlie  author's  lonni  knife. 


to  the  patient.  1  also  prefer  the  scalpel  dissection,  becau.sf  1  believe  the 
womul  after  a  clean  di.-weetifiii  with  a  sharp  knife  heals  more  kindly  and 
(|uickly  thiLn  the  wound  left  after  u  tlnll  dissection. 

Tonsillectomy  with  a  Scalpel.— The  Author's  Operation. — After  iiaving 
trieii  uUnosi  even.'  known  uH'tfiod  of  removing  the  tonsils,  the  simplest 
of  all  instruments  has  been  found  to  he  the  best  adapt<Ml  for  the  purpose. 
A  enninion  scalpel  tFij^.  2.>3),  such  as  is  n.scd  in  makinjj  the  mastoid 
and  alNlominal  incisions,  is  the  instrument  now  used  in  all  case^. 
Ilu'  only  other  instnnuent  rc(piired  is  the  \nilsellum  forceps  (Fip.  242). 
A  ton^u'  deprcs.s(»r  is  ncjt  usetl,  its  the  forceps  crasses  the  tongue  and 
kee|xs  it  out  of  the  way. 
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'JIm  llrvt  InriMifU  in  (lir  removal  at  (he  lonnl  witli  iU  c»|uule   intwt.     'Hm  trntiii  in  (tnwn 
tonntfil  «D>I  iiuKlianwaxl  fr<j«»  itic  kiiium  it>h«U»ria.     The  idcMod  b  exUniiictl.  Moliowii  Id  Fit-  i&b. 

Technique. — (a)  Ant^thcsia  by  the  inj^-^-tion  of  the  cneaine-aftrenalin 
►Intion  I  Fig.  252). 

(6)  Soiw  the  t<nisil  with  vuLsellnm  forceps,  one  blade  in  the  supra- 
tonxillur  fossa,  the  other  at  iLs  Ihlsc,  a.s  in  the  preceding  method.    Pull 
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the  tonsil  niedianwnrd  and  forward  to  dislodge  the  anterior  shoulder 
from  beneath  the  anterior  pillar.  This  pulla  the  posterior  niarjjiin  of 
tlie  pillar  forward  and  facilitates  the  intrcduction  of  the  sealpcl  between 
it  and  the  tonsil. 

{c)  Introduee  the  blade  of  tlie  3calpel  to  a  depUi  of  about  one^half 
inch  between  the  anterior  pillar  and  the  tonsil  at  the  junction  of  the 
pillar  and  pHea  tonsillaris  (Fig.  254).  Sweep  the  blade  upward  to  the 
niargo-supratonsillaris,  and  thenee  over  the  nmrgo-supratonsillari-s  (o  ihe 
|>osterior  pillar  (Kig.  25.')).  The  knife  should  be  verj'  sharp  for  this 
purpose.  This  completely  severs  the  tonsil  frcm  the  anterior  pillar  ainl 
exposes  the  outer  aspect  of  it  to  further  dissection.     By  including  the 
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Tha  mulfanr'it  op«>ratiuii  for  the  mnnviU  of  the  tnimitii  wtib  tia  eA|Mul<>  liititcL  a  b,  the  Una  uf 
iiMiUon  WiriiinUlK  at  &■  al  the  juiii-tiuii  u[  titp  untcrior  ihllar  un<l  the  plica  lniudlUri»  (c)  mmI 
exl«DilInic  upwKtd  to  the  upper  lobe  of  ttic  loiuril,  thence  forwnrd  po  aa  to  include  the  manco- 
mipntlnnaillans  to  a.  The  iiMsiMon  uf  the  raAi|toaut>ratoiiMllart«  UhmU*  the  upper  or  vdai  lobt 
uf  tiM  totunl  and  sraatlT  simpUBcB  ibts  operation. 

margo-supratnn.'^illari.s  in  the  int^ision  (the  blade  being  in  the  tissues  to  the 
depth  of  about  one-c^uarter  inch)  the  upper  portion  of  the  tou:$il  couee:ileil 
ill  the  supratonsillar  fassa  is  fj-ee+t  from  \ts  attachments.  If  this  step  uf 
the  operation  is  not  obser.cd»  the  dissection  Is  more  difGcult. 

{d)  Continue  1o  [lull  upon  the  tonsil  with  the  fon:eps,  and  its  capsule 
may  he.  seen  tlin>ugh  the  incision.  Tlieu  introduce  the  knife  through 
the  upjHT  part  of  the  incision  anti  hug  the  tonsil  eap-^ule  and  sever  it 
from  its  Httachnimt  to  tht*  siiiii^rior  cnitslrictor  imisfh-,  as  sliimii  in 
Fig.  256.  The  branches  of  the  tonsillar  arlen*'  are  severed  in  tliis  step 
of  the  operation.  They  are  small  and  <lo  not  often  give  rise  to  trouble- 
some hemorrhage.  If,  however,  some  of  the  fibers  of  the  superior  con- 
strictor muscle  are  accidentally  removed,  the  mam  stem  of  the  urtery  is 
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spverecl  and   tho  lir-niorrliu^v    may  l>e  sevtre.     If  the   lieinorrlmge  is 
severe,  tbe  bleeding  points  .should  bt-  seized  with  artery  forceps. 

(«)  Disecgaj^  the  \'ul.sellum  forceps  from  the  tonsil  and  place  one 
prong  lip  into  the  anterior  aspect  of  the  wound  the  other  over  the  inner 
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Tli«  tijmil  Wins  seiviiTstvd  from  the  bod  of  Ihc  nniifl  toaiUlKru.  to  whioh  it  is  locwely  KttnrhKl, 
tKf>  <-«tiinil»  i«  liucsorl  with  th«  authiM-'e  aoalpcl,  cflro  Wipg  ex^rei«wl  to  «voiil  injuring  thr 
•u|icTtor  c(m*lri«tor  iqiimIs  which  tatma  the  bad  of  tliff  ninua  toaattaria. 

&s])ect  of  the  tonsil,  and  flosp  (hern  itjMHi  (he  (oiLsil  (Fig.  257).  Tract  the 
anterior  border  of  the  tonsil  toward  the  median  line  of  the  throat,  using 
the  posterior  pillar  as  a  hinge. 

(/)  ITien,  having  rendered  the  posterior  pillar  aecesjsible,  shave  it 
free  from  the  posterior  border  of  the  tonsil  with  the  scaljiel  (Fig.  253). 
(treat care sliuuld  be  taken  to  avoid  injury  to  the  mascular  tissue  of  either 
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ItMt  tJinall  U  drawn  towanl  tlun  nuslinn  tine  of  tha  iIitiniI  In  «>k)hhmi  the  xtumttrkiw^  tiillar  tn  tlip 
hitifr.      Ttie  iilllar  U  JiiciMHl  tn  ili«  hntlom  nf  iTie  t'lnail  at  ilA  jiioiMiitti  willi  tlti>  litriail 

ihr  anterior  or  posterior  [liLUrs  during  the  di.sseeti(in.  If  tlit*  tnu.scles 
are  not  injuretl,  thertt  is  lillle  litibility  to  hemorrhage  from  these  n-gions, 
w*  the  nrlm'  is  within  the  TiiUHriilitrsuKstJtneef^f  the  pillars. 
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iff)  TIh'  tiHisil  is  now  tHily  attiicki'd  at  it.s  inffrior  portion.  AVhile 
still  pulling  tilt*  lonsil  lowani  the  nu^lian  line  uf  llie  throat  fomplete  the 
(tissfM'tion  h_v  ciiltingdownwiinl  unci  inwanl.  Tlif  tonsil  is  thus  removetl 
with  it.-^  capsule  intact.  '^I'hc  tirst  incision  separntfs  the  anterior  pillar 
and  th<'  })lica  siipraton.siIlaris  from  the  anterior  nml  superior  siirfatfs 
of  the  tonsil.  The  seconil  separiiles  the  outer  surface  of  (he  tonsil  from 
the  superior  oon.stri<tor  muscle  r>f  the  pharynx.  The  tliird  separates 
the  pasterior  jiillar  from  the  eorrespondiiij;  lionler  of  the  tonsil.  'I'he 
fifth  incision  conipletes  the  ilisseetion  by  freeing  the  inferior  attachment 
of  the  tonsil  from  the  pharyngeal  wall. 

Since  adopting  this  method  of  np«Tatinp  I  have  seen  no  alannin^ 
hemorrhages  except  in  one  instance,  in  which  1  injured  some  fibers  of 
the  superior  constrictor  mii.scle  of  the  pharmx.  'I'he  heinorrhagt*  was 
jirimarv  an*l  was  eji-^ily  controlled  by  a  solution  of  jierman^anale  of 
l^ftash  (\  ^r.  tit  tin-  ounce  of  water). 

The  Complete  Removal  of  the  Tonsil  with  the  Capsule  Left  In  Situ  —Some 
operators  (^lUjbert  ('.  Myle^.  Cieo.  li.  Wood,  and  olhei"s)  prefer  to  leave 
tlie  capsule  of  the  tonsil  in  the  sinus  tonsillaris,  as  they  believe  there  is 
le.ss  liability  to  severe  infection  of  the  wound  followinfr  the  oixration. 
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They  also  believe  the  hemorrhajje  to  be  less  profuse.  Wliile  I  agree 
with  these  views,  I  have  iiesitatf.'d  to  advocate  this  tnethtMl  of  toasillectomy, 
because  I  ftMir  the  average  practitirmer  would  fail  to  remove  ull  of  the 
.sulxstance  and  cn'pt.s  of  the  tonsil.  If  he  would  remove  all  of  the  paren- 
I'hynia  of  the  tonsil,  including  even.'  vestige  of  the  walls  of  the  crj'pts, 
I  woiifd  commend  this  method  of  tonsillectomy  above  all  others.  The 
temptation  seems  to  be  inherent  in  the  (([K-rator  lo  declare  tliat  what  he 
lias  done  has  been  eom[)lete.  and  ull  thai  could  be  desireil,even  though 
(he  work  is  but  [xiorly  or  incompletely  done.  If  I  can  sufficiently 
emphiLsize  the  importance  of  tlie  total  ablation  of  the  substance  of  the 
totisil,  including  the  walls  of  the  crypts,  the  bottoms  of  which  He  in 
apposition  with  the  buried  capsule  of  the  tonsil.  1  am  tvady  to  advocate 
tirs  metho«l  of  removing  the  tonsil. 

TrvhuufUf. —  (a)  (\M'ainc  anesthesia,  !is  shown  in  Fig.  252. 

(6)  Heniove  a^  much  of  the  totisil  wilii  the  tonsillotume  (Fig.  25K)  as 
poasible. 

(r)  Remove  the  remaining  .suKstanee  of  the  tonsil  with  the  Myles. 
the  Reault,  the  RIumIcs.  or  other  nKMU'lsi>f  (oiisil  puneli  fiirce|>s  (Kig.  2"t'.t). 
From  time  to  time  during  the  operation  search  for  remnants  of  the  crypts 
w'th  a  blunt  pr«>l>e  (\\V>od).     When  they  are  fotmd,  remove  more  tissue 
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with  the  tonsil  forceps  or  a  sharp  curdle,  ami  so  continue  unti!  the  crypts 
are  totally  ublitenile*!. 

('a-sselbern-  called  attention  to  the  advantage  of  dividing  the  mueous 
nieinhrnne  along  the  iniirgo-su|(mtim.siIlj)ris.  He  rluinK-d  that  this 
procediin*  rentlered  tlie  lilK'ralitm  of  tlie  velar  lube,  or  aiipratonsillar 
(Mtrtion  of  the  (oiLsil,  much  easier  antl  more  certain.  Without  knuwing 
of  CassellM-Try 's  reeoinmendation,  I  arrived  at  the  same  conclusion^ 
though  my  technifjue  is  quite  different  from  his. 

Hy  my  methiMl  the  uuieous  uienihrane  is  <livid(Nl  at  the  junction  nf  the 
plica  triangularis  and  the  anterior  pillar,  and  the  incision  is  then  extended 
along  the  margo-supra tonsillaris  to  the  pnsteri<kr  pillar,  as  shown  in  Fig. 
S'lo.  If  Uils  preliminary  incision  is  thus  made,  the  suhsetjUctit  steps  of 
the  o{>eration  will  Ik*  more  easily  accomplishetl;  indeed,  tlie  dissection 
of  the  tonsil  is  nearly  coils ununatetl  by  this  pniceihire  alone. 

Robertson's  Operation. — Uol>ertst>n's  methml  of  removing  llie  tonsil  is 
as  follows;     la)  (leneral  anesthesia  preferred. 


Fio.  25W 


Ujrlw'  IcNuil  iiuBch  forcep*. 


{h)  The  anterior  iind  posterior  pillars  are  first  sepiirated  from  the  tonsil 
with  ft  curve<l  double-edged  knife,  or,  if  the  pillar  is  aclfierent,  with  hw 
pillar  seia.sors. 

(e)  The  tonsil  Is  then  grasped  with  forceps  and  pulle<l  forward  and 
inward,  the  scissors  pushing  the  pillars  ha<'k  out  cif  the  wav-  The 
scissors  are  then  closed  arwl  the  tonsil  removed  by  a  .series  of  cuts  (Figs. 
2fiO  and  2f»l|.  The  tonsil  upon  the  opposite  side  shows  the  ptxsition  of 
the  tonsil  before  It  was  putlerl  from  its  sinus. 

This  opi^mtion  may  alsi>  be  jwrfurnieil  under  hw-al  anesthesia,  lis  in 
iht*  author's  method.  It  may  abo  be  renwved  in  its  entirety  with  its 
capsule  intact  by  this  method.  The  tonsil  scissors  are  made  in  pairs  to 
•ihipt  them  to  either  tonsil.  This  meCluHl  uf  removing  the  tonsils  i.s 
thorough  and  <Timincndable.  The  prime  question  in  reference  to  any 
tiiMstl  o|M'rali<>n  is  in  refercn<'<'  to  its  completeness. 

pynchon's  Oautery  Dissection  Operation. — Aeconling  to  Pynchon.  this 
mcthiKl  of  removing  the  tonsil  in  its  entirety  posse.H.ses  the  advantages  of 
{a)  but  slight  <>r  net  primary  hemorrhage,  and  (h)  tlie.s^-alingof  the  wound 
by  the  eschar,  thus  preventing  severe  infeet'on  of  the  wound. 
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Tfchnifjue. — (a)    Ixical    anesthesia    is    inducwl    by    repeated    swab- 
btngs  with  a  10  per  cent,  .solution  ot  cocaine,  endinf;  with  a  20  per  cent 


Kio.  aoo 
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nnb«rtMm>  InnMl  aciMwini.     Tba  nciwfira  conw  in  pun. 

solution.  To  each  solution  of  cocaine  should  l>e  added  one-halC  as  much 
earbohc  acid  as  cocaine.  If  preferred,  the  anesthesia  may  be  induced 
by  injection  of  t»caine  ani;]  luirenaliii. 

(f>)  Seize  the  tonsil  with  inou.se- toothed  forceps  at  about  the  central 
portion  and  pull  it  inward  and  backward,  (bus  pnttinK  the  plica  tonsillari.s 
ami  the  anterior  pillar  u|>on  a  tension.  ThLs  renders  the  anterior  l)onler 
of  the  tonsil  easily  discernible. 

FlO.  2ttl 
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Tlrti  reaiovat  nf  ihs  UmM  witli  RotirrtDoii'i  9clman. 

(c)  With  a  nearly  straight  cautery-  electnKle  at  a  cherry-rerl  bent 
puncture  the  nieinbniiie  at  the  junction  of  the  anterior  pillar  and  die 
plica  tonsillaris  about  onc-thir<l  lh(^  ilistance  fnmi  the  top  of  ihe  tonsil, 
and  dissect  downward  tit  llir  lungue.     'I'hcn  dissect  upward   over  the 
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tnai^o-supralntiisiUuns  and  a  little  way  down  the  posterior  junction  of 
ihe  tonsil  ami  pillar  (Fig.  2*12).  In  other  wonls,  make  tl»e  inciition 
»ht)wn  ill  V\g.  2')."). 

(rf)  With  n  nearly  right-angle  electrode  {Fig.  202)  complete  the  dls- 
s4<ction  of  the  posterior  pillar  from  the  tonsil. 

(*)  Full  the  top  of  the  tonsil  inward  and  downward,  and  dissect  it, 
with  the  elcctnxle,  firini  its  attaehineiit  lo  tlie  superior  constrictor  niu.scle, 
tlui8  freeing  it  from  the  sinu3  tonsillari.s. 

^  if)  The  remaining  pedicle,  ut  the  base  of  the  tonsil,  is  severed  by 
stretching  it  over  the  heated  electrode. 

((/)  Only  one  toiLsil  is  removed  ut  a  sitting,  the  remaining  tonsil  l>eing 
remove*!  in  about  two  weeks,  or  after  the  first  tonsil  woninl  ha.s  heale*t. 

(/i)  Applications  of  a  2l)  to  30  per  cent,  aqueous  solution  of  the  nitrate 
of  silver  may  l>e  made  from  time  to  time  during  the  operation  to  check 
oozing  hemorrliage. 

Fto.  303  ' 


Tlic  removMl  ot  tha  IovmU  hj  cautery  diwrrlion  by  PyDdimi'a  metliotl. 

(»)  The  after-treatment  shoul<I  consist  in  the  use  of  idkahne  and 
arutiiatio  gargU^t  and  the  daily  a|)]iliealion  of  the  following  mixture: 

Qlyeerin U      SJ 

The  ahoi'c  mLxture  should  l>e  nibliwl  into  the  wound  with  a  cotton- 
woiukI  applicator  to  prevent  infection  and  exiilH-rant  gi-anulations.  ITic 
wound  should  heal  with  a  sui<K>tli  surface  and  without  the  fonuntion 
of  ricatriciul  bands.  If  the  muscular  tissue  of  the  pitlant  is  iujure<), 
rontmcture  antl  disagreeable  deformity  of  the  fauces  may  result. 

TonaUlotomy.— The  author  hiw  elsewliiTe  exjiressc^l  his  views  a.s  to 
the  proprietv  of  remonng  a  portion  of  the  tonsil,  but  ina-snuich  a-s  it  is  a 
time-honore<l  prooeilure,  and  is  likely  for  various  reusoiLS  to  Ih*  practis4'd 
ill  the  future,  it  will  l>e  described  in  this  chapter. 

TMhniqae. — (a)  llic  operation  may  l>e  done  under  either  local 
enenine  anesthesia  or  gi'nerul  anesthesia. 
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(h)  Tf  tlir  siilijtH't  Is  an  infant  or  a  young  rliiltl,  an<I  the  operation 
U  to  be  ]>erforme(l  under  either  local  or  nitrfnis  oxide  pas  or  broniiile 
of  ethyl  anesthesia,    he  :?houl(l   be  heW   in    the    lap   of   an   a:ssistant. 


Fui.  268 


Timcue  (leprfidMir. 


iih!   I)e   wrappeii    in   a   sheet  tightly  pinned    around    hi.s   l)ody 
lis,  while  his   bea<l   should   be  pra-sped    by  the  assistant's    left 


He   slmiil' 

nnd  arms.  _  ._    ^.._  ^.    ,      _     __    ._    __ 

arm  ami  \miu\.  'V\w  lep>  of  the  assistant  should  be  erosseii  over  those 
of  tlic  child  to  prevent  fitrug^liiig  during  the  operation.  If  a  general 
anesthetic  is  adminLHlerctl,  one  arm  should  be  ]<*ft  cxjKisetl  to  teat  the 
pulse  and  the  muscular  refiexeH. 

(c)  A  uioulli  gag  may  or  may  not  be  useti  according  to  the  discretion 
of  the  operator. 

id)  l>cprc<w  the  ton^ie  with  a  tongue  depressor  (Fig.  2(Vi)  to  expose 
the  tonsil  to  full  view. 

Fki.  2M 


Farlow'n  twiw'l  Jiunrh 

{e)  Introduce  the  tonsillotctme  into  the  mouth  of  the  child,  place  the 
ring  blade  over  l!ic  U)tisil,  aurl  foixibly  push  it  outward,  and  at  the  same 
time  move  the  ring  bhuh'  u]>  and  down  to  engage  the  tonsil. 
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Wlu-n  the  tonsil  protrudes  thmii^li  the  nii^  liliule  cltise  tlu*  iiislni- 
m^nt  ami  tlius  out  oil'  ils  inut'ti  oi  the  tonsil  tis  happens  lu  prolriiile 
through  it. 

It  iKvasionally  liapiwn.s  that  all  of  the  tonsil  with  lis  fjifwule  iiitart  is 
removed  hy  thi.s  inoth<M.I  of  operating,  ^lore  often  only  a  |H)rtiou  of  the 
tonsil  is  removed.  The  upper  portion  of  the  tonsil  is  often  quite  inacces- 
sible to  the  ring  knife,  am]  as  this  usually  eoniains  the  more  diseased 
cni>ts  the  operation  Is  but  partially  efTei'tive. 

The  remaining  portions  of  (lie  tonsi!  may  l>e  removeil  with  pmieh 
fort-ops,  prefenibly  of  the  UeauU,  Knrlow,  or  llhondes  lyjx',  jus  s1m>wii  in 
Fij;.  2(W. 

The  Complications  and  Sequelae  of  Tonsil  Operations. —Tnasmueh 
as  the  lon.silhx'tomy  is.  or  shoulil  be,  perf4)rmeil  us  often  in  adults  as 
in  eliildren,  the  ipiestion  uf  post- 

op*'rative  hemorrhage  ami  of  in-  ••'•o.  2M 

fection  becoiiiefi  an  iinpiirlant  t»ne. 
In  children  hemorrhage  and  in- 
fection of  a  severe  type  are  nire, 
w!M'rea,s  in  udulLs  they  are  much 
n»ore  common,  on  account  of  the 
lui^T  development  of  (he  vessels 
and  tlie  greater  abundance  of 
fibrous  connective  tissue,  which 
offers  less  resistance  to  microbie 
infection. 

Hemorrhage. — (See  Fig.  2rt5and 
pjip'  'Ali.) 

Infection. — ^'I'he  infection  follow- 
ing (na-iil  operations  is  usually 
more  .severe  anfl  prolon^jed  in 
a<lult8  than  in  children.  In  chiL- 
«Jren  the  temperature  is  elevated 
one-half  to  two  dejcrees  for  two 
to  five  da\'8,  whereas  in  adutLs 
it  i.s  often  more  highly  elevateil  for 
from  two  days  to  a  week  or  nxore. 
The  soreness  in  children  is  usually  lim)te<i  to  ihrec  or  four  ilays,  while 
in  udulu  it  often  r'ontimics  longer.  If  the  infection  was  only  thus  umni- 
fe^tcd  it  wouhi  be  a  nuitterof  small  imijurtancc.  Unfortunately,  it  is 
occasionally  so  severe  ils  to  be  alarming,  even  to  the  point  of  actual 
danger  to  life  itself.  While  I  have  never  seen  a  case  result  in  death, 
I  have  seen  u  few  a-isunie  uluntiing  symptoms.  That  is,  I  have  .seen 
two  cases  in  alHMit  .VHM)  tonsil  operations  in  which  the  bcmorrliage 
was  .so  prolonged  tluit  marker!  anemia  and  exhaustion  n-sulted.aud  two 
f»r  -M'vere  se|>sis  fnun  streptiM'(K'cns  infeelion. 

If  the  cases  with  secondan,-  hemorrhage  bad  Ifcen  operated  in  tin* 
hospital  the  bleeding  (xiuld  have  been  more  quickly  controlled  and  the 
danger  averteil. 
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t^hiiwintt  (lie  hiMsiiiiff  itolnln  utlvr  ndult  toniil- 
Ipcloiiiy.  A,  lti«t  aiilcH>*r  iiiltnr:  b.  llii>  uninillkr 
(ilpxiin  nf  vHna  nt  Ui«>  inffHur  purtiiin  nf  iliv  vinua 
iiin»illAri>;  r.  i)l«  i-entrAl  portinn  of  th«  Nniu  lon- 
Mllfttifi.  wK(>rv  tlnfloctaillur  arrfrycDl*-!)!  (>ic-t(truiil; 
rf.  tlir  iiiHtrritir  itilliir.  c  rfpmwiil*  tlir  miM»t<-'il»- 
iiinn  oiir  iir  lt<>fnfirrlt»ce  (ve  poice  374). 
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In  one  of  t!ie  spptir  ca-ses  the  reninval  ol  the  (inLsils  wa.s  done  by 
partial  tiisseetion  and  conii)lete<l  with  a  snare,  wliereus  m  the  other  euie 
the  (lisseetinn  was  done  with  a  sharj)  .scaljM;).  In  the  latter  chm*  the 
infection  was  the  more  severe  of  the  two,  a  faet  which  apparently  eon- 
troverts  luy  previous  statement  that  a  elean-ciit  dissection  is  less  apt  to 
be  followed  by  infection  than  u  dull-cut  or  crushing  dissection  with  a 
snare.  In  spite  of  die  apparent  discrepancy  between  this  statement  and 
the  result  in  the  case  referred  to,  I  wish  to  re-aflirm  my  previous  statement 
that  dissection  with  a  sharp  instrument  is  less  liable  to  be  followeil  by 
severe  secondary  infe<'tion  than  one  made  with  dull-cutting  nr  crushing 
iastniinenls.  Another  factor  which  must  be  taken  into  account  is  the 
vindcnce  of  t!ie  infective  n»icroc>rganisni  causing  the  infection.  If  a 
virulent  (vpe  of  streptococcus  is  th(-  infective  agent,  the  resulting  infection 
and  sepsis  will  be  severe,  no  matter  what  methwl  of  dissection  is  iLsed. 
Crushed  tissue  is  less  resistant  than  tissue  cut  with  a  sharp  instnimenif 
hence  it  is  more  readily  infected,  tliough  either  may  be  the  seat  of  infec- 
tion. The  wjiole  question  Is  one  of  the  microorganwm  on  one  side,  and 
of  the  tone  or  resistance  of  the  tissues  on  the  other.  If  the  resistance  of 
the  tissue  is  normal  and  the  virulence  of  tlie  microiirganisni  Is  great, 
infection  will  follow.  If  the  resistance  of  the  tissue  is  low  and  the  Wni- 
lence  of  the  microorganism  is  low,  there  may  or  may  not  be  infection, 
according  to  the  balance  or  imbalance  existing  between  the  resistance  of 
the  tissues  and  the  virulence  of  the  infet-ting  microorganism.  It  follows, 
therefore,  that  the  question  of  infwtioii  Is  not  wholly  dependent  upon 
whether  the  dissection  is  pcrform<vl  with  blunt  or  with  sharj)  instnimenLs, 
but  that  the  general  tone  of  the  tissues  previous  to  the^  operation,  tlie 
local  tone  as  affected  by  either  bhjnt  or  sharp  inslniments,  and  the  viru- 
lence of  the  invading  microorganism  each  has  its  influence  in  detennining 
the  severity  of  the  infection  and  the  resultuig  sepsis. 

An  analytical  statement  of  the  cluef  factors  influencing  the  severity 
of  the  infection  and  sepsis  following  the  reinuval  of  tonsils  in  adults  is 
as  follows: 

1.  The  general  tone  of  the  eelluhir  and  fluid  liasues  of  the  body. 

2.  The  local  tone  as  influenced  by  local  disease  and  by  the  character 
of  the  dissection  (dull  or  sharp). 

3.  The  virulence  of  the  microorganism. 

The  practical  deductions  to  be  drawn  from  the  foregoing  analysis 
are  as  follows: 

1.  If  the  ]?atient's  vital  forces  are  low,  tonics  ami  fresh  air  should  Ik* 
prescribe'*!  for  s(»me  time  before  the  operation.  It  is  tnie  that  it  is  not 
often  advisable  to  delay  the  removal  of  the  tonsil  unlil  the  general  tone 
of  the  system  is  elevated,  an  the  tonsils  may  l>e  the  dire<'t  cause  of  the 
lowered  vitality  of  the  patient,  and  should  be  removed  to  stop  the 
toxemia.  Ljuler  such  circumstances  the  risk  of  the  infection  and  sepsis 
must  be  assumed,  and  such  measures  adopted  as  will  avert  or  minimir^ 
the  intensity  of  the  two  processes. 

2.  The  resistance  of  the  tls.sues  is  influence*!  by  the  previous  local 
disease,  and  by  the  character  of  the  dissection,    'l^e  local  changes  due  to 
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previous  disease  of  the  ton.sU  cannot,  perhaps,  be  eliminalfd,  and,  tti 
S4>  far  OS  this  factor  is  concerned  the  operation  rmist  be  performed  in 
spite  of  it.  In  so  far  as  the  ton(^  of  the  local  structures  is  affected  by 
the  character  of  the  dissection,  this  is  entirely  under  the  control  of  the 
o|>erator.  He  can  avoid  tlie  use  of  crushing  instruments  by  substituting 
sharp  ones.  While  this  precaution  will  not  always  prevent  infection 
and  sepsis,  it  will  reduce  Ihe  number  and  severity  of  the  iiifection. 

3.  The  virulence  of  the  local  mieroorganisnis  present  in  the  throat 
may  be  determinetl  Ix'fore  tlie  operation  by  the  atlnption  of  the  routine 
practice  of  makinfr  cultures  from  the  tonsils.  TIjis  is  not  always  practi- 
cable, but  when  it  is  it  should  be  done.  Another  way  of  arriving  at  much 
the  same  result  is  to  cnrefuUy  inspect  the  tonsil,  especifilly  the  erupts 
in  the  supratonsillar  fossa  and  those  covered  by  the  plica  iriaugulari.s, 
and  note  the  local  signs  of  irritation  and  inflammation,  especially  redness 
of  the  mucoiw  membrane.  Still  further  information  may  be  obtained 
by  questioning  the  patient  as  to  the  presence  of  sorenesjs  or  pricking  upon 
swaU<tWLng.  If  these  si^ns  ure  pre.-icnt,  it  is  wise  to  defer  the  opcnidon 
until  the  cr\'pts  are  cleaned  out  and  the  local  irritation  and  inliammation 
have  subsided. 

'ITiere  is  a  possibility  of  severe  infection  following  the  removal  of 
tonsils,  even  in  cases  in  wh'ch  there  is  no  apparent  iuHamnrntion, 
Vindcnt  germs  may  Ije  lodgcii  in  the  bottom  of  the  cn,q)ts  without 
^ivinp  rise  to  obvious  symptoms.  Close  inquirj*  might  elicit  the  state- 
ment that  the  patient  has  a  slight  soreness  upon  swallowing,  a  sensation 
of  pricking.  In  one  sucli  case  in  tlic  aiithor's  practice  a  mast  violeni 
and  obstinate  infection  oceurretl.  The  patient,  a  rhinologist,  came  for 
the  removal  of  his  tonsils,  and  inasmuch  as  I  presumed  he  knew  whether 
his  throat  was  in  a  proper  eonrlition  for  the  operation,  the  tonsils  were 
rt'mt>vpd.  .Vftcr  the  occurrence  of  the  infection  he  told  me  that  lie  had 
been  sutfering  for  a  wwk  from  a  slight  soreness  or  prirktng  in  the  throat. 
These  facts  all  go  to  show  that  the  surgetm  should  not  presume  anytliing, 
even  though  the  patient  is  suppasedly  well  infonned  coneeniing  his 
condition.  All  cases  shouUl  be  subjected  to  close  scrutiny  by  the  surgeon 
iH'forc  perfiinning  nii  openition. 

Should  the  examination  show  such  soreness  to  he  present,  tlie  operation 
should  not  be  jn-rformed.  The  crypts  of  the  tonsils  should  be  eleansctl 
of  all  debris  by  sjTinging  (Fig.  206)  with  a  warm  normal  salt  solution. 
A  cainiil  cotton  iip|)licator  moLsteued  with  the  tincture  <jf  iwline  should 
l)c  uitroduced  into  each  crypt  to  allay  any  infection  and  iidlammalioii 
present  in  them.  Treatment  thus  carried  out  for  one  week  will  usually 
pre|>are  the  tonsiU  so  that  the  operation  may  be  performed  wilhout  the 
danger  of  infection  of  tonsillar  origin.  It  is  ui^ed,  therefore,  that  sur- 
geon.-^  sliouhl  alw!i\-s  prepan*  tlie  tonsils  for  operation,  just  as  he  would  in 
any  (»ther  part  of  the  biMly,  The  same  nile  should  he  n])p1ic4{  to  the  nose, 
throat,  and  larj-nx,  even  thougli  these  regions  art^  not  susce]iti!ile  to 
olisolute  .surgical  cleanliness.  The  breeding  or  incubating  foci  can  at 
least  be  gotten  rid  of.  Since  the  exceptional  experience  n-ferred  to  in 
the  pn-ce^ling  paragraph,   the  auihor  has  made  it  a  routine  practice 
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to  tliorou^lily  irripite  the  crypts  of  thf  tousiLs  before  optTatlii^,  and  if 
obvious  si^is  of  infection  and  inflaTiiination  are  present  the  toiLsils  have 
been  siibiee(e<I  to  Ireatinent  for  at  lea.st  one  week  before  removing  the 
tonsils. 

Is  Tonsillectomy  a  Hospital  Operation?  In  younp  children  it  is  not 
necessarily  a  hospital  o|>eration,  as  it  is  rarely  followed  by  either  severe 
hcmoiThiijje  or  srpsis.  In  adults  it  should  l>e  a  hospital  operation,  on 
account  of  tlie  p<>s.sibie  lienn>rrhi:ifi;e  and  aepsiw. 

A  prominent  surjieon  has  saiti  that  the  tonsil  is  of  jjrcater  clinical 
iuipurtancf  than  the  ap|)endix;  tiiat  it  uanscs  more  sntTerinfj;  and  more 
deatlis.  If  (his  is  Inie,  and  1  bi*h"eve  it  is,  the  tonsil  is  worthy  of  the  nujst 
serious  and  painstaking  study. 


r 
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The  KUlbnr'a  loiuJl  Kyr^nKr. 

The  leehnitjue  of  it.s  remnvnl  shonlH  receive  the  same  careful  and 

patient  attention  (hat  has  been  devoted  to  the  removal  of  the  vennifonn 
appendix.  In  view  of  the  importance  of  the  tonsil  fnuna  clinical  stand- 
point, and  in  view  of  the  pu'wihle  complications  and  seqiiehe  followin/f 
its  ivrnoviil,  tonsinrctoniy  shiad<l  bp  ivganled  lis  a  hospital  opcratlnn. 
If  performeii  in  a  liosjHtal  the  danpT  from  priniarj-  or  s*Ton<tary 
hemorrliaj^*  is  lar^jdy  I'liiniinilcd,  antl  infection  and  sepsis  may  l>c  di- 
minislLcd  in  st-verily  ami  in  tfie  fre(pien*'y  of  llieir  or'nirrence. 


CHAPTER    XXIV. 

NEOPLASMS  OF  THE   TONSIL. 
BENIGN  NEOPLASMS  OF  THE  TONSILS. 


Benion  tur 


;  occur  j 
he  varict 


i  often  in  the  toiLslls  as  thev  do  elsewhere 


jnd  in  thi.s  n^^ion. 


itoma  IS 


J  mors  do  not  < 
in  the  piiarynx.     < 
most  coniTnoii. 

Papilloma.  -  PapilUnnit  Is  more  often  mnltiple  than  single,  am)  presents 
the  poneral  outlines  of  a  l>uiu*h  nf  ^raiH-s.  If  single  anri  large  il  rnay 
l»e  mi.staken  for  a  sufHrniimerary  tonsil.  Like  all  pupiMoinatji  il  has 
a  tendency  to  return,  and  is  sometimes  converted  into  malignant 
epithelioma.  It  should,  therefore,  be  remove<I  by  clean  surgical  excision, 
rather  than  by  a  rnide  4Tii.shing  nietlnKl,  as  willi  a  ^iniire  or  dull 
forceps.  It  should  1h-  borne  in  niitui  that  the  transition  from  a  benign 
papilionia  to  a  malignant  epilheliimia  U,  lustologically,  rather  ea.-^y. 
The  epithelial  growth  in  the  papilloma  \s  oulwani.  whereas  in  epithe- 
lioma it  i.s  iiiwanl.  'I'here  are.  of  course,  other  histological  diiTerenees. 
The  stnictural  arrangements  are,  however,  so  similar  as  to  warrant  a 
certain  amount  of  caution  and  discretion  in  their  fliagnosis  and  surgical 
treatment. 

In  some  instance.^;  there  may  be  one  pedicle  with  many  individual 
papillomata  attache<l,  when-a-*  in  others  tlien'  may  be  ?nany  pi-dicles. 

The  growths,  as  a  nde,  give  rise  to  no  nmrkctl  symptoms.  A  slight 
hacking  <"ough,  a  tickling  sensation,  and  the  feeling  of  a  foreign  body  in 
ihe  fftucial  regitm  is  comj>lained  of.  The  only  change  noteil  in  the 
surrounding  tonsillar  ti.'i.sue  is  an  increased  hyperemia  around  the  attach- 
mi-nt  of  the  lunmr.  I'aln  is  iicvrr  present.  Tlie  tumors  varj*  in  size 
from  a  p<*a  to  that  of  an  enlarged  toiwil. 

Lipoma. — Lipoma  of  tlie  toasil  is  rare,  though  Atkin.son,  Farlow, 
Ingidls.  and  others  have  reported  oases.  They  are  fatty  tumors,  and  are 
inniM-cnt. 

Angfioma.  -  Angioma  of  the  tonsil  is  alsoquite  rare.  Flatau,  Phillips, 
Ihiswnrth,  Keimer,  and  others  have  reporter!  a  few  i-ase.s. 

Treatnwnt. — The  treatment  is  preferably  by  electrolysis,  the  positive 

[M»le  In-itig  applied  by  means  of  geild-plateil  needles  thrust  into  the  neo- 

pla.sm.  The  current  stn-ugth  shouhl  vary  fmm  5  to  2')  ma.,  and  should  lie 

[«l|lpplied  UtT  from  two  to  lwenty-(ivc  miinites  at  each  seance.     Uepeat  the 

applicnttons  once  or  twice  u  week  until  the  vascular  growth  is  oblilenitetl. 

Fibroma. — Fibroma  of  the  tonsil  is  a  benign  ne<iplasm  next  in  fre- 
quency of  occurrence  In  papilloma.  It  very  nircly  bcccnnes  malignant. 
lt»  growth  is  vt-'ry  slow,  and  is  usually  limiteil  to  one  tcmsil.     Oelevun 
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iintl  others  have  su^gcste*!  that  fibrous  tumors  of  the  lonsiLs  may  \te 
mistaken  for  supernumerary  toiisiU.  This  is  especially  inie  if  the  super- 
numerary toiLsil  acquires  its  fibrous  tissue  from  the  degenerative  changes 
due  to  a  constant  irritation  from  its  exposetl  punilion  in  tlie  fauces. 
Technically  it  Is  a  fihropla-stic  fibroma.  Some  claim  it  is  only  a 
fibroma  wliieh  happens  to  incor{>orate  some  of  the  lymphoid  tisjfue  in 
pushing  out  from  the  tonsil. 

Etiology  .^Fibroma  of  the  tonsit  occurs  equally  often  in  each  sex,  and 
perhajw  more  often  in  the  yoimg  than  in  middle  and  advanced  ape. 

Pathology. — Fibroma  is  usually  somewhat  ]>edunculated,  though  it 
may  be  sessile,  'llie  Uirger  the  fibroma  the  h*rger  the  jiedide.  They 
are  tnfire  often  single  tlian  multiple.  Being  of  comiective  tissue*  of 
mesoblastitt  origin,  it  nmst  of  necessity  liave  its  origin  from  the  tnil>ec- 
ula;  of  the  tonsil.  Occasionally  it  un<licrgm's  cystic  degeneration. 
Usually  it  is  Knn  and  scantily  supplied  with  vascular  structures.  It  Is 
composed  of  white  lil^rous  tissue,  the  cells  often  being  matted  together, 
closely  simulating  embr\-onic  connective-tissue  cells. 

Symptoma. — Amioving  symptoms  are  seldom  present,  except  in  the 
large  pedunnilated  type,  when  it  produces  mechanicul  obstruction.  Its 
presence  is  tuit  arccimpuniinj  by  disclmrge.  It  is  characterized  by  symp- 
toms similar  to  those  of  enlarged  or  hyperirophied  tonsils. 

Diagnosis. — The  diagnosis  is  usually  easily  matle,  and  in  CB.se  of  doubt 
a  portion  should  be  excised  and  submitted  to  microscopic  examina- 
tion. 

Treatment. — The  treatment  is  purely  surgical  and  consists  in  its 
removal,  a  procedure  easily  accomplished  if  the  growth  is  peduo- 
cidate*l.  Oeeasionally  it  may  Ik'  adiierent  to  the  toii.'fil  or  to  the  neigh- 
boring structures  as  a  result  of  repeated  inBamnialions  of  the  ton.sil. 

SuTffical  Teckjtiifue. — (a)  Cocainize  the  growth  and  the  area  around 
the  point  of  attachment  with  a  U)  per  cent,  snlution  of  cocaine  by 
rppeate<l  swahbings. 

(6)  Separate  the  points  of  adhesion  with  a  scalpel  or  sci.ssor.*5. 

(c)  Pass  a  cold-wire  snare  around  the  tumor,  engaging  it  at  it's 
pedicle,  or  point  of  attachment. 

id)  Sever  the  pedicle  by  closing  the  wire  loop. 

(e)  Cauterize  the  stump  of  the  pedicle,  and  if  it  penetrates  the  tonsillar 
tissue,  dissect  it  lo  its  point  of  origin. 

(/)  Frequent  cU-ansing  with  some  miti.septic  gaiyle  should  be  practised 
for  about  one  week,  or  until  liealing  takes  place. 

iff)  Instead  of  using  the  wire  snare  a.s  given  in  (c),  the  growth  maybe 
seized  with  the  vulscllum  or  olh*'r  toothed  forceps  and  dissected  with  a 
scalpel  from  its  altachnient  to  the  tonsil. 

Fibro-eacbondroina. — A  few  eases  have  been  described,  and  notable 
among  them  is  that  of  Ciwolini,  which  was  as  hii^e  as  au  orange  and 
Wits  readily  ciuMrleatiii.     {irosven4>r  reports  one  case. 

Oystoma.^ — Cystoma  «>f  the  ttnisil  in  rare.  It  may  be  either  super- 
ficially <ir  deeply  situatctl.  Virchow  reports  having  found  them  post- 
morleiii.     I  have  occasionally  found  them  of  small  size  when  enucleating 
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hy|MTtr(>pliied  tonsils.  Tliey  vary  in  size,  aiul  may  contain  a  quantity 
of  flnul  or  a  mass  of  inspissiiled  setTetions  and  epithelial  debris. 

Tliey  pve  rise  to  no  [M^ciillar  .synvpt(nn.s  oilier  thaii  thase  u.sually 
prc^srnt  in  mlargod  tonsils. 

They  may  he  cradirated  hy  freely  incising  lliem  with  a  bistoury  ami 
curetting  the  lining  membrane,  and  then  swabiiing  the  cavity  with  pure 
carbolic  acid  to  excite  reactionarj'  infUmmation  and  agfrlutinatimi  of 
their  opposed  walls.  A  still  better  method  of  tioatinent  is  to  enucleate 
the  tonsil  :us  describe*!  under  Tonsillectomy. 

Lymphadenoma  in  Hodgkin's  Disease.— In  ever}-  case  of  Ilodgkin's 
disease  it  is  ailvisable  to  examine  the  tonsils,  as  they  may  be  the  seat 
of  n  lyinplu'idenoma  such  as  Is  present  in  other  parts  of  the  body.  In 
the  early  stage  of  the  disease  it  maybe  impossible  U»  pasitively  assert 
that  the  tonsils  are  iuvoIvmI,  though  they  may  appear  abnornially  en- 
lai^Jied.  In  the  author's  case  the  tonsils  did  not  appear  to  be  enlai^ed. 
Hy  keeping  the  case  tmder  oKservation  their  growth  may  become  ap- 
parent, and  when  it  occurs  is  quite  significant.  I /vmphadenoma  of 
the  tonsil  l**  ordy  a  local  expression  of  a  disscmiuatcil  lesion  of  a  similar 
nature  throughout  the  general  lymphatic  system.  In  my  case  the  ton- 
sils were  not  appun-ntly  involvtHl,  though  llie  neck  glands  wen'  eiior- 
moiLsly  enlarged.  The  case  improved  markedly  under  the  application 
of  the  Ronlgen  rays. 

MALIGNANT  NEOPLASMS  OF  THE  TONSILS. 

Carcinoma  of  the  Throat. — According  to  .some  authorities  carcinoma 
is  more  frequently  found  in  the  tonsiU  than  sarcoma,  while  others 
hold  the  reverse  to  Ik*  true.  More  than  IIX)  cases  have  been  r(*cordcd, 
and  aceorfling  to  Bosworth  it  occurs  once  in  evciy  2(.MM)  cases  of  carcinoma 
in  all  pflrts  of  the  body.  It  is  a  disca-se  of  middle  and  advanced  age, 
though  J.  1).  Br\ant  rej^jrts  n  case  oeeurring  in  a  patient  agcil  seventeen 
years.  Sarcoma  may  occur  at  any  age,  but  more  often  in  early  life.  The 
youngest  case  coming  under  my  observation  occurred  at  the  eigliteenlli 
Luonth.  Cases  of  sarconm  liave  been  reported  as  late  as  the  eightieth 
year.  The  average  age  at  which  eareinoma  appears  is  iiliout  the  fifly- 
svrond  year. 

C'arcinouuL  of  the  tonsil  is  more  malignant  than  .sarcoma  becau.sc  of 
the  histopathologieid  pn'^lominancc  of  glandular  epithelium.  It  is 
mrely  primari.  but  is  usually  secondar)'  to  carcinoma  of  tlic  tongue  or 
pillars  of  the  fauces.  It  is  usually  characterized  V>y  a  squamous  aiuJ 
spindle  cell  epitlieUiun.  It  docs  not  attain  the  large  size  of  sarconia  of 
the  lonsiU,  but  it  involves  the  ueighWiring  lymphatic  plands  at  an  earlier 
peri'Ml. 

Symptoms  of  Carcinoma.  -Karly  iilecration,  u  fetid  breath,  more  or  less 
pain  of  a  lancinating  character,  emaciation,  aiul  cachexia  are  the  usual 
•tymptom.^.  Before  iilcenition  the  secretions  are  of  a  heavy  mucoiiii 
nature,  while  after  ulceration  they  are  oflcn  purulent  in  chai-acler.  Slight 
lienK>rrlMige  is  a  frtxjucnt  symptom.  It  may»  however,  in  exceptional 
37 
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castas,  Ik*  ven*  profuse  ami  cause  death.  Etierim  of  the  glottis  Is  fre- 
quently present ;  imleed,  one  might  say  it  is  an  almost  constant  conconH- 
tant  complication  of  carcinoma  of  the  tonsil  in  the  advanced  stage. 

Pain  is  always  a^ravated  during  the  act  of  swallowing,  and  the  voice 
is  either  hoarse  or  aphonic.  Secondary  glandular  involvement  is  an 
early  feature  (Fig.  TM).  The  .subjective  symptoms  are  very  little 
different  from  those  of  sarcoma  of  the  same  ri*gion,  except  in  the  ad- 
vanced stage,  wSien  ulceration  and  pain  art^  present. 

Diagnosis. — Carcinoma  of  the  tonsill  is  a  diseiLse  of  middle  and  advantrd 
life,  while  sarcoma  more  often  occurs  in  the  yoimg.  Ulceration  occurs 
early  in  carcinoma  and  later  in  sarcoma;  carcinoma  is  nodular,  while 
sarcoma  Ls  smooth  and  round.  Carcinoma  has  a  fleshy  pink  hue  and 
J9  often  fimgoid,  while  sarcomu  is  blue  in  color  and  is  crossed  by  rather 
large  arteries. 

\Vlien  in  the  stiite  of  ulceration  caR'inon>a  may  he  mistaken  for  syphilis, 
particularly  if  the  atljacent  glands  are  not  nmch  involved. 

llie  pnjgress  of  the  case  and  the  administration  of  the  iodides  will 
soon  clear  the  diagnosis. 

The  pain  in  carcinoma  is  lancinating  and  sharp,  while  it  is  dtdl  and 
pericMlic  in  saK'oma. 

Papilloma  is  painless,  peduiiciilutetl,  seldom  ulcerates,  and  secondarj' 
involvements  by  direct  extension  of  metastases  do  not  occur.  There  are 
no  constitutional  symptoms,  and  the  growth  Is  multiple  and  presents 
the  appearance  of  a  bunch  of  grapes. 

Fibroma  of  the  tonsil  has  a  constricted  base,  grows  xfvy  slowly,  is 
free  fnmi  pain  and  glandular  involvement,  and  docs  not  rct'ur  when 
removed. 

A  microscopic  examination  of  the  tissue  should  be  made  in  differen- 
tiating the  various  types  of  tumors. 


DirrERENTiAL  DiAaNwia  or  SAnooHA  and  Carcinoha  or  tub  Fawcul  Tonsils. 

Carrinoma. 

1 .  Nut  in  early  Ufe,  usunlly  after  forty- 

2.  Htttely  primary, 

3.  Glniidular  involvement  early. 

4.  Not  encapHtilaleil. 
a.  Not  Bu  voaciilar,  scant  heiuurrbigee. 

ulcerates  late, 
tt.  Frequent  in  males. 

Treatment. — Tlic  treatment  of  caK-inorna  antl  sarcoma  of  the  tonsil  is 
palliulivf  iind  surgical,  tliougii  in  most  cases  the  latter  alfonls  little 
eucouragement. 


1.  Any  age,  most,  often  after  fifteen. 

2.  KrequentJy  primary. 

3.  Glfuidular  involvement  late. 
•I.   Frequently  enoapBululoil. 

a.  Vascular,  liemorrbafi:cs,  ulcerates 
early. 


EXTIRPATION  OF  THE  TONSII^  BY  THE  EXTERNAL  ROUTE. 

Jn  malignant  disease  of  the  tonsiU  where  the  surrounding  tissues 
have  become  involved  it  may  become  necessary  to  remove  the  tonsil  by 
the  external  route,  or  von  Langenbeck's  method. 
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Technique, — (a)  General  anesthetic. 

(,6)  The  external  incision  is  in  the  fonn  of  a  U,  thus  making  a  tonfjiie- 
shaped  flap  (Fijes.  267  ami  268).  The  flap  thus  luade  Ues  imiuediiitely 
over  the  ascending^  ramus  of  the  lower  jaw.  This  |K)rtion  of  the  jaw 
Ls  to  be  temporarily  resected,  so  lus  to  exj>ose  the  tonsil  r<*^on  to  operation. 

(r)  The  external  maxillary  after}'  (facial)  is  ligated  to  control  the 
hemorrhage. 

((i)  The  periastcuiii  corresponding  to  the  anterior  incision  should  be 
divided  preparatoiy*  to  sawing  through  the  bone. 


T\a.  207 


Tta.  3«8 


Fm.  267. — U-«)iap««i  inctnion  rrplimioary  to  Ibe  letniMivry  or  pwnuuMOt  rwwctino  of  the  runun 
iif  III*  UiwOT  Jaw  for  m«ii(nMnt  diwaje  of  ihn  to&liL 

Fi'i.  30S. — Tbp  lemporao'  rMMtion  nf  tlie  rwnu*  of  ilia  inferiot  muuUa  to  mxpotm  tb«  fauoM 
ia  tbs  rMiloT»l  of  inaliBiiatit  tumor  of  th«  tonsil, 

(«)  The  jaw  bone  is  sawed  through  along  the  line  of  the  periosteal 
incision  just  in  front  of  the  insertion  of  the  masseter  muscle. 
•-   (/)  The  connective-tissue  attachments  of  the  ascending  ramus  of  the 
jaw  on  its  inner  surface  are  then  carefully  disscctcil  from  the  bone,  care 
being  exercised  to  avoid  injuring  th<^  Tnus<'le-s  of  mastication. 

ig)  The  ascending  ramus  of  the  jaw  is  then  lifted  outward  and  up- 
ward, thereby  exjwsing  the  region  of  ihe  tumor  to  view  (Fig.  2ti8). 

[k)  TTic  tumor  is  then  exposed  by  dissection.  The  external  carotid 
«rter>'  Ues  externally  and  [Kisteriorly. 

(j)  'i'he  tumor  should  he  removed  with  the  knife  and  scis-sors^  care 
iH'ing  exercised  to  avoid  opening  into  the  cavity  of  the  mouth  until 
the  lust  moment,  so  as  to  keep  the  secretions  from  entering  the  wound. 

(/)  l*he  ascending  ramus  of  the  jaw  is  then  returned  to  its  normal 
|Hisiti(iu  and  sutured  with  wire. 

{k)  The  skin  is  then  suturerl  with  horsehair  or  with  Harris'  buried 
suture. 

(f)  The  wound  Is  dressed  through  the  mouth,  healing  taking  place 
by  gmnuhition,  as  after  an  ordinary  tonsillectomy. 


Synonyms. — Angina  opiglottkleu  anterior  (Mi(;hfl};  acute  infwiious 
epigl»t(i(i.s  (Theisen). 

'riie  disease  i.s  often  primary,  and  is  an  aeuto  inf<Ttious  process. 
Clement  F.  Theisen  reports  tlirec  cases,  and  gives  a  miwt  admirable  review 
of  the  literature  on  the  subjeet.  Michel,  in  1878,  first  described  an  in- 
flammatory' process,  invoUing  the  anterior  sufrace  of  the  epiglottis,  under 
this  name.  It  is  usually  acconi]>aniod  by  more  or  less  cipcumscribe*! 
eilema.  ^\  liile  the  larynx  may  be  somewliat  involved  in  some  cases, 
Theisen  claims  that  true  angina  epiglottidc-a  occurs  quite  often  as  a 
pririi.irv,  separate,  distinct  condition. 

Etiology.^ln  the  dilluse  type  of  inflanimation  the  epiglottis  may 
lM'<;ome  intlamed  by  an  extension  from  acute  tonsillitis,  pharyngitis,  or 
lingual  tonsillitis.  In  the  true  primary  type  its  origin  is  not  thus  ex- 
plained. In  the  cases  reported  by  Theisen  there  was  no  history  of 
vnryza,  or  other  acute  infet:tious  condititm  of  tlie  uj)per  respiratory  tract. 
'Hie  larj'nx  was  but  slightly  involve<l.  The  ages  of  the  patients  were 
thirty-six,  forty,  and  fifty-nine  years  respectively,  one  male  and  t\i'o 
fenialcs.  Hajek's  experiments  show  that  the  submucosa  of  the  anterior 
surface  of  the  epiglottis  is  abundant  and  (lie  mucosa  loosely  adherent, 
while  on  the  laryngeal  surface  it  is  tightly  adherent  to  the  cartilage  except 
at  (he  nodules,  where  there  is  some  loose  submucous  tissue.  These 
anatomical  facts  explain  why  the  edema  does  not  extend  to  the  larynx, 
as  one  might  at  first  expect  it  would  do.  In  excessive  edema  it  may, 
however,  extend  to  the  larynx  by  way  of  tiie  submucous  tissue  of  tlie 
pharyngo-epiglottic  ligament,  thence  to  the  aryepiglottle  folds.  Injury 
to  die  epiglottis  or  the  neighboring  tissue  by  swallowing  foreign  Ixxjies 
or  irritating  substances  may  cause  the  condition.  Hot  drinks,  raw 
spirits,  or  highly  spie«l  liquids  may  also  be  reganlod  as  possible  prwlis- 
poning  etiological  factors.     In  nlema  of  the  fauces  due  to  large  doses  of 
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the  iodide  of  potash  the  epiglottis  may  become  involveil.     The  infecliou' 
fevers  are  also  liable  to  give  rise  to  this  distresaiiig  condition, 
r  Perichondritis,  carcinoma,  and  ulcerative  conditions  due  to  s^-phiUs 
or  tuberculosis  mjiy  smldcnly  become  complicated  by  it. 

Bacteriological  examinations  inude  in  2  of  Theisen's  cases  showed 
Streptococcus  aureus  and  pneumococcus  in  1,  ami  Staphylococcus  albus 
and  pneumococcus  in  the  other.  The  atrium  of  infection  in  some 
instances  seems  to  be  a  traumatic  wound,  in  others  it  is  an  extension  of 
an  acute  inflammation  from  contiguous  anatomical  parts,  and  in  a  tliiit] 
class  it  is  a  malignant  tuberculous  or  syphilitic  ulcer.  The  chief  cause, 
then,  is  a  mixed  infection,  wliich  may  or  may  not  be  preceded  by  a  gross 
lesion  of  the  anterior  surface  of  the  epiglottis. 

Pathology. — From  what  has  been  given  under  Etiologj'  and  Symp- 
tomatology, it  may  be  inferred  that  the  pathology  is  such  jls  is  common 
to  acute  inHauunution  of  mucous  membranes  covering  loose  submucous 
tissue.  This  consists  of  inflammatory  congestion,  exutiation,  and  edema, 
which  processes,  in  t\*pical  eases,  are  limited  to  the  anterior  surface  of  the 
epiglottis.  The  bacteriological  infection  is  usually  the  pneumococcus 
with  (lie  Streptococcus  aureus  or  the  Staphylococcus  albus. 

Symptoms.— "^J'he  onset  is  sudden  and  attended  by  fever,  painful 
deglutition,  stiff  swollen  tongue,  and  <lyspnea,  e.specially  uprm  lying  liown. 
In  one  case  reported  by  Theisen  the  latter  symptom  was  so  pronouncwl 
as  to  necessitate  pri>pping  the  patient  up  in  bed. 

The  febrile  syniploms  are  similar  to  infectious  fevers  in  general. 

Upon  examination  the  anterior  surface  of  the  epiglottis  is  red  and 
swollen,  while  the  adjacent  tissues  are  usually,  but  little,  if  at  all,  involved. 
These  symptoms  continue  with  more  or  less  severity  for  6ve  or  six  days, 
when  they  abate  in  intensity,  the  epiglottis  remaining  red  and  swollen 
a  few  (lays  longer. 

Diagnosis. — If  certain  characteristic  symptoms  are  bom  in  mind, 
there  net^I  be  but  little  difficulty  in  arri\-ing  at  a  correct  diagnasis. 
These  symptoms  are:  (a)  Sudden  onset.  (6)  A  febrile  movement. 
(c)  Iledness  and  swelling  limited  to  the  anterior  or  lingual  surface  of 
the  epiglottis,     {d)  More  or  less  painful  deglutition. 

Acute  angioneurotic  edema  is  unattended  by  fever,  and  the  edematous 
Ussue  is  pearly  gray  insteiuJ  of  red. 

It  should  be  differentiated  from  acute  initismalic  epiglottitis,  which 
follows  exposure  to  salt  tnurshes,  as  in  hunting  for  ducks  on  the  mud 
flats  of  the  California  coast.  Arnold  has  described  tliis  condition  in 
Burnett's  system  on  the  ,Vo.ir,  Throat,  ami  Ear.  iSee  Acute  Miastnatic 
Kpiglottitis!) 

ProgBOSis. — The  prognosis  in  most  cases  is  good,  although  deaths 
have  been  reported  by  Tompkins,  Louis,  Gibb,  Crisp,  and  Fredet. 
Proper  treatment  exerts  a  favorable  influence  upon  its  course. 

Treatment.— Early  scarification  of  the  «lematous  parts  gives  prompt 
relief  in  some  instances.  It  should  be  done  freely.  >Ieyjer  rocomniemis 
the  use  of  iced  ichlhynl  sprays,  which  are  prepureil  by  putting  cmckeil 
ice  into  the  spray  mltc   containing  the  ichthyol    solution     Thcij*efl 
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9|>onk.s  of  usinjj  a  J  per  cont.  snlulinn  of  irhlfivol  overv  Iwirijty  to  thirty 
minutes  wliiio  the  atute  symptoms  contimie,  ami  at  longer  intt-nals 
uftet^^■aI^l.  It  is  important  tu  give  early  relief,  as  the  patient  may  not  be 
a!»Ie  to  swallow  even  liquid  food  until  it  is  done.  Calomel  and  salines 
may  be  given  advantageously  at  the  onset. 

V\\v  phy^ieian  should  ho  prepjired  tu  do  tracheotomy  at  any  moment, 
as  siifTocntivesyniptums  may  suddenly  develop. 


MIASMATIO  EPIOLOTTITIS. 


Arnold,  in  Burnett's  System,  describe.s  an  acu(«  inflammatory  process 
chiefly  invoh-ing  the  epiglottis.  It  is  attended  by  pronounced  etlema 
of  the  (-)>ig|ntli.s,  iNtinful  NWiiltowiiig  (orlynophngiu),  and  dy.^pnea. 

Etiology.  —He  attrihutta  the  cause  "to  some  animal,  vegetable,  or 
chemieal  ptiison  in  the  exhalutioas  of  th<;  salt  marshtw."  Me  describes 
six  eases,  all  men  who  Iiad  returned  frcmi  hunting  ducks  on  the  mud  flats 
of  the  salt  marshes  on  the  California  coast.  It  is  proliahle  that  the  cases 
were  ihie  to  an  infection  (probaf)ly  mixed)  from  some  nidus  of  pr()paga- 
tion  in  the  marsh  country  along  the  coast.  Whether  the  ea-scs  shoultl 
stand  apart  as  illustrative  of  a  separate  ami  distinct  disease  is  perhaps 
doubtful. 

Symptoms. — Epiglottic  edema  and  inflaunnation  may  be  pronounced, 
the  adjacent  structures  also  being  somewhat  involved.  There  is  oilyno- 
phagia  and  dyspnea.  In  one  case  the  suffocative  symptoms  became  so 
alarming  thnt  tracheotomy  was  performed.  Pyrexia  is  more  or  less 
marked. 

MALARIAL  EPIOLOTTITIS  AND  LARTNOITIS. 

Tiiere  appears  to  le  a  type  of  laryngitis  due  to  malarial  poisoning. 
The  ailjaeent  anatomical  structures,  itu-haliiig  the  epiglottis,  are  some- 
what re*l  and  slightly  swollen.  There  is  pyrexia  of  an  intermittent 
tv'pe,  as  one  might  expect  in  malarial  poisoning.  Hoarscm-.-w  nm\ 
dyspnea  are  prominent  sjTnptoms. 

'I'he  bmmif  Ic  of  quinine  should  be  aitministereil  in  full  doses  in  malarial 
poisoning  uttendc-vl  l)y  Inryngcjtl  symptoms.  Iced  sprays  of  a  ()..'>  per 
cent,  sohiuon  of  ichtliyol  will  hasten  u  favorable  issue,  as  there  is  probably 
ub«o  some*  cocctts  infection  in  these  cases. 


ACUTE  CATARRHAL  LARYNGITIS. 


Synonyms.  — Catjirrhal  laryngitis;  acute  catarrh  of  the  larynx; 
simple  laryngitis;  laryngitis  catarrhalis  acuta. 

.\ente  catarrhal  laryngitis  is  an  acute  cataiThal  inHammation  of  the 
laryngeal  mucosa  and  of  the  vocal  conls.  It  is  characterized  by  hoarse- 
ness or  aphonia,  and  pnin  upon  phimation. 
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Etiology.— TEir  etiology  of  iicuJc  catanhal  larvngiris  may 
under:  {\)  Systemic  iiis(Lirl_«int.'f.s  and  <lisease-s;  ;_2)  prei-xisting  diseases 
of  the  upper  respiratory  tract;  (}i)  iiygienie  conditious  and  environment; 
(4)  traumatism;  (5)  age;  (fi)  climate;  (7)  idiopathic  causes. 

1.  Systemic  Disturbances. — Systemic  disliirbmet's,  as  •'eatclungcoUl," 
arthritis,  llie  eruptive  specific  fevers,  syphitis,  iuul  tulK'rculcxsis,  play  an 
important  role  in  the  causation  of  catarrhal  inflainmation.s  of  the  larynx. 
*' Catching  cold"  is  a  complex  process  difficult  to  explain,  but  in  general 
it  may  he  .sai<!  tn  include  an  imbalance  of  the  vasomotor  nerves,  whereby 
the  capillar)-  vessels  are  erratically  controlhfl.  Increased  vascularity,  or 
congestion,  Js  thus  a  cunimun  disturbance.  Acconiiiig  to  Wiraki-s  aiul 
J.  A.  Stucky,  the  phenomena,  of  "catching  cold"  are  due  to  digestive 
disturbances  and  the  end  results  therefrom,  f-y-,  toxic  proiluets  in  llie 
eirculiiti{)n,  wliich  irritate  the  vasriuiotor  nerves,  thus  establishing  a 
preilispixsition  1o  " c-u telling  coltl."'  Clinical  observation  seems  losnpp<ir( 
the  above  theory  in  .so  far  that  acute  laryngitis  quite  often  follows  or 
accompanies  digi^stive  disonlers.  Arthrilis  also  seiMits  to  have  a  cau.«a- 
tive  relation  to  laryngitis,  and,  iuasumch  as  it  is  an  inflannnatory  di.s- 
easc  of  infectious  origin,  it  is  ea-sy  to  appreiiate  the  fact  that  certain 
toxins  are  in  the  circulation  and,  alTect  the  tonicity  of  the  vasomotor  sys- 
teoi,  very  much  as  in  acute  coryza,  or  "catching  coki."  The  toxins  of 
syphilis  and  tuberculosis  likewise  irritJile  and  disturb  the  vocal  apparatus. 
In  additiim,  the  palholngieal  lesions  are  often  liK'nHzeii  in  the  larynx,  atwl 
are  speeitic  in  <-haraf'ter.  The  exanthcmatotis  or  eruptive  fevers  are 
often  accoinpaniwi  <jr  followctl  by  lar^Tigitis.  The  specific  microorgan- 
isms peculiar  to  these  diseases  are  especially  profuse  in  the  upper 
respiratory  tract;  imk'e<J,  they  probably  gain  entrance  to  the  system 
tluMugh  the  niucasfi  of  the  nose  and  throat  when  the  resistJince  is 
lowered,  especially  in  the  torusil  an<l  adenoid;  hence,  the  mucosa  of  the 
larynx  is  subjected  to  the  direct  irritation  from  their  presence,  as  well  as 
(o  the  toxins  in  the  bSntnl. 

2.  Preexisting  Diseases.  — I'rcexisting  iliseas<«i  of  the  upper  rtwpiratori' 
tract  arv.  important  prcTlisp<xsing  etiological  factors  in  laryngitis.  This 
is  especially  true  in  reference  to  sinus  diseases,  nasal  stenosis,  and  infec- 
tious inflammations  of  the  toasils.  It  may  be  state<l  as  an  axiom  tfiat 
injlammatorif  prores.f('.<f  in  one  part  of  the  upper  respiratnry  tract  tend  to 
extend  to  coutiijauu.'i  jtttrfs.  'V\ns  is  in  jmrt  ex])lainHl  by  the  extension 
by  eonticuiity  of  tissue,  and  in  |)art  by  the  simultaneous  exposure  of  the 
various  stnictures  to  miernbicand  toxic  irritation.  The  most  vulnerable 
area  is  first  affected,  itu'  contiguous  parts  later  l>ec4*Tning  involveil.  The 
tendency  is  for  the  inflaninintory  pnicess  In  extend  diiwiiwnnl  rather  than 
11  pwaiti,  prol)al>ly  because  the  flow  of  lymph  stn^ms  is  in  that  direction. 
It  is  true,  however,  that  there  is  a  marked  hesitancy  in  (he  downwani 
extension  from  the  nose  to  the  larvTix.  Tfiis  is  explaineil  by  the  differ- 
ence in  the  <-haracter  of  the  epithelium  covering  the  inesopharvnx. 
Nearly  the  wImjIc  of  the  nmco-sa  of  Ifu*  u]>per  respiratory  tract,  except 
the  mesopharynx,  is  covered  with  ciliated  columnar  epithelium,  wlientis 
tlie  niesr»phnrynx  is  covered  with  squamous  e|jidielinin.     Inflammatory 


procosses  do  not  roatlily  oxtpnd  from  one  kind  of  tissue  to  another,  Iipticc 
the  hesitancy.  If,  however,  tlie  nasul  luHnniinAtion  is  severe  and  pro- 
longed, or  often  repeated,  the  tnBammation  finally  reaches  the  larynx. 
Indeed,  the  "dropping"  into  ttie  hypopharynx  often  leads  to  catarrhal 
inflainmation  of  tlie  larynx  hy  lowering  the  resistance  of  the  laryngeal 
nmctxsa,  which  subsequently  becomes  infected.  In  sphenoidal  and 
posterior  ethinoitlal  sinuitJs  llie  secretion  and  the  exudate  are  discharj^ed 
into  the  epiphnrynx  anil  drop  or  trickle  dnwn  the  walls  of  (he  mcstn 
pharynx  on  ihe  upper  surface  of  tlie  laryiLx,  irritating  tlio  mucosit,  The 
mucous  membrane  of  the  larjnx  liecomes  lowcre<l  in  resistance,  and 
infection  and  inflammation  follow.  In  obstructi\-e  deflections  of  the 
S4'ptuni  (he  respiratory  functions  of  the  nose,  namely,  moistening, 
warming,  and  filtering  the  air,  are  lost.  The  pSiaiTiigt*al  and  the  laryn- 
geal muetvsa  are,  therefi)re,  snbjtx'te*!  to  an  air  that  Is  irritating  to  it. 
This  in  time  eaii.ses  lowereil  resistance,  infection,  and  laryngitis. 

We  may  say,  then,  in  a  general  way,  that  di.seases  of  the  respirator)' 
tract  aliove  the  lanTix  often  predispose  to  catarrhal  infianimatior.s  of  Ihe 
lani'nx  by  (a)  extcn.'^ion  by  continuity  of  tissue;  (6)  extension  by  con- 
tiguity of  tissue;  (o)  extension  by  lymphatic  communication;  (rf)  by 
irritaliun  and  lowereil  resistau4:e  fr*«n  nasal  and  acces.s(iry  sinus  set^re- 
tioas;  (e)  simultaneous  exposure  of  the  entire  upper  respiratory  tract  to 
niicroliic  infection;  uiid  (/)  by  the  irritation  from  the  toxiiLS  evolve«l  by 
the  l»acteria  in  the  nose,  the  accessory  sinuses,  the  epipharynx,  and  the 
tonsils.  The  chiff  barrier  to  ihe  doumward  iiijlaminniory  extension  is 
in  the  sfjuamnus  cpif  helium,  of  the  mnopharynx. 

3.  Hygienic  Conditions  and  Environment. — Under  hygienic  conditions 
iind  environment  as  causative  agents  in  catarrhal  laryngitis  are  inclu<led 
(a)  iheinhalation  of  noxious  gases;  (b)  poorventilatiun;  (t?)  undue  exposure 
of  fi*ct  ami  Ijody;  {d)  improper  liattiing;  and  («)  Die  abuse  of  tiie  voice. 

The  inlialation  of  noxious  gasts,  as  in  chemical  lalmratories,  faotorics, 
etc.,  may  cause  laryngitis  hy  direct  irritation,  (»r  it  may  lowe-r  ihe  resist- 
ance of  the  tissues  and  predispase  to  infection.  Poor  ventilation  likewise 
raases  laryngitis,  though  not  by  direct  irritation.  In  the  latter  instance 
the  fltal  energy  is  lowered  by  breathing  impure  air.  Then,  too,  the 
oxygen  in  Ihe  air  is  iliminislinl  in  quantity.  The  \'itijited  atmosphere 
irritates  the  endothelial  litiing  of  the  air  vesicles,  and  thereby  causes 
riiange-s  whicli  interfere  with  the  absorption  of  oxygen  into  the  blood  and 
the  expulsion  of  carlx>nic  acid  gas  from  tlie  blotxl.  These  factors  com- 
bine to  deprive  the  patient  of  the  normal  amount  of  oxygen,  and  lead  (o 
an  ovrrsupply  of  carbonic  acid  gas.  Tlie  prttcesse-s  nf  metabolism  are  thus 
derangwl.and  toxemia  ri*snlts.  The  \Tlal  energies  arc  lo\ven'<l,  and  the 
patient  is  in  prime  condition  to  }>e  affwted  by  liacterial  infection  and 
inflammation.  Undue  expasure  of  the  Uxly,  especially  the  feet,  is  a 
prolific  exciting  cause  of  laryngeal  infiammadon.  The  large  vessels  of 
Ihe  feet  give  olT  large  quantities  of  heat  wlien  the  soles  of  the  fwt  are 
insufficiently  protectol  from  the  cold  ground.  \Mien  this  occurs  there 
is  a  shock  lo  the  terminal  vascuUir  system,  which  causes  an  imbalance  of 
the  ph>*sio|ogical  functions  of  Ihe  more  tlHicnte  slnictiires  of  the  \xn\y. 
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The  lan'nx  in  mmiv-  ciiscs  is  tlip  vnlru'mMc  point,  iind  reacts  in  the  form 
of  a  CHlarrhul  biryngiti.s.  The  (|)iesii()ti  of  clolliirig  i.s  tliscusseti  more 
fully  uiuler  the  etiology  of  the  n^sal  inHiLiniiuitions.  Suffice  it  to  a&y, 
therefore,  in  tliis  connection  tliat  there  is  danger  in  an  excessive  amount 
ctf  clothii%  as  well  as  in  too  httle.  One  accustometl  to  living  in  an  o|>on, 
p<jor]y  constructed  residence,  and  changing  to  a  well-built  city  residence, 
which  is  overheated  and  poorly  ventilated,  is  especially  subject  to 
catarrhal  itiflanitnatioiis  of  the  upper  air  pa-s.sages. 

BathiupT,  wliei»  judiciously  practised,  is  a  healtliful  and  invigoratinf; 
pr(x:edure.  When,  on  the  contrary,  it  is  injudiciously  pracliseti,  it  niay 
causeconsiilemble  mischief  to  the  upper  respiratory  tract.  Wliat  is  good 
practice  for  one  may  l>e  bad  for  another.  Uard-and-fa.'st  rules  cnnnol  Ik* 
iai<I  down.  For  some  a  cold  plunge  or  shower  l>ath  after  a  wann  Iwith 
is  invigorating,  whilst  for  others  it  throws  them  into  a  mild  state  nf  shock 
from  wliich  they  do  nut  quickly  react.  A  Turkish  Iwtli  is  often  a  liarmful 
procedure  unless  the  Imthcr  remains  for  some  hours  in  rooms  of  gradu- 
ally diminishing  temperature.  Ilyperemiu  of  the  superHcial  vessels  i.s 
indueeil,  and  if  the  bather  goes  out  into  the  open  air  before  the  circu- 
hitory  Ivilance  is  restored,  he  is  liable  to  "catch  cold."  The  abuse 
of  the  vocal  apparatus  in  singing  and  speaking  disturbs  tlie  circulatory 
poi.se,  and  by  mechanical  irritation  excites  inflammation  of  the  cords 
am!  the  mucous  membrane.  Kor  a  further  consideration  the  reader  is 
refer!*ed  to  the  chapter  on  the  Speaking  and  Singing  \'oicc. 

Pathology. — ^The  liistological  changes  in  acute  catarrhal  lar^Tigitis 
are  the  suuie  ils  in  inHannnations  of  the  mucosa  of  other  portions  of  the 
npi>er  respiratory  tract,  l^hc  peripheral  vessels  are  congested  and  (he 
tissues  are  infiltrated  with  round  cells  and  leukocytes.  If  the  inflamma- 
tion runs  a  short  course  the  infiltration  disappears,  leaving  little  or  no 
trace  of  its  occurrence.  ShoukI  the  inflammation  l>e  phlegmonous,  the 
tissues  become  edematous  and  the  surface  epithelium  ermletl  in  patches. 
The  secretions  at  first  are  thin  and  scanty,  later  becoming  heavier  and 
more  profuse.  In  severe  eases  the  seeretioiLs  may  becftme  purulent  and 
.streaked  with  blotxJ  from  the  suijerfieial  follicular  ulcers.  Tlie  path- 
ology of  laryngitis  secondary  to  the  ejcanthetnatous  fevers  does  not  differ 
from  ordinary  laryngitis  except  as  to  the  microorganisms  causing  the 
disease  and  the  greater  tendency  to  phlegmonous  inflammation.  The 
greatest  swelling  in  laryngitis  is  naturally  in  the  most  lax  [uirLs,  namely, 
ill  the  ventricles,  though  the  true  cords  arc  sometimes  ret!  and  swollen, 
like  sausages,  lu  cliildren  the  swelling  is  sometimes  below  the  cords,  aiHi 
is  a  s<iurce  of  extreme  danger. 

Symptoms. ^Objective  Ssrmptoms. — The  objective  symptoms  embrace 
the  chnnged  appearance  of  the  rorrls,  the  muco.sa.  the  secretions,  the 
exudate,  and  pathogenic  Iwicteriii.  With  the  laryngeal  mirror  and 
reflected  light  an  inverted  image  nf  the  larynx  U  shown.  The  mucosa 
is  red  and  more  or  les.s  swollen  from  hyperemia  and  infiltration,  or 
edema,  according  to  the  virulency  of  the  inflammatory  process.  The 
colds  are  pinkish  red.  or  even  as  red  as  the  mucosa.  Sometimes  ecchy- 
niotic  spots  of  extnivasitled  blood  may  be  seen  on  their  uppiT  surfaces. 
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or  free  borders.  The  setretions  are  at  first  thin  and  scanty;  later  they 
become  Uuck,  seinilmnshicctil.,  or  opaque,  iK-conling  to  tlie  aniuunt  of 
lymphocytes  thrown  out.  The  secretions  have  a  tendency  to  accumu- 
late at  the  anterior  commissure  ami  to  some  extent  along  the  cords. 
Theyappear  as  opaque  plugs  rather  than  as  thin, diffused, glairy  masses. 

When  follicular  ulcers  are  present  the  deiunled  areas  appear  as  slightly 
roughene<l  red  spots^or,  if  covered  with  secretions,  as  wliitish  ojwique  ones. 
In  some  cases  there  is  a  cloudy  swelling  of  the  epithelium  in  isolated 
areas.  Tliese  areas  are  the  b^nnings  of  ulcerations.  They  ap|>eai* 
a.s  sliglitly  elevated  patches,  with  a  grayish  semitraasUicent  rovering. 
Hemorrhages  may  occur  at  the  commissure  of  the  eonls,  or  on  the  ven- 
tricular bends.  At  first  the  site  of  the  hemorrhage  is  red,  later  almost 
black.  When  the  intiamtnation  is  severe  the  venous  flow  may  l>e  blocked 
so  that  the  parts  are  aicmatous.  This  condition  is  sometimes  termed 
hydrops  larVTigis.  The  temperature  varies  from  a.  alight  elevation  to 
one  of  several  degrees,  according  to  the  severity  of  the  infiatumation  and 
the  virulency  of  tlie  niicrooi^anisms  contributing  to  the  phenomena. 
The  paralysis  or  paresis  of  the  intrinsic  mus<'lt^  of  the  larynx,  which 
sometimes  occurs,  may  he  ilue  to  a  neurasis,  though  it  is  more  often  <luc 
to  a  mechanical  interference  by  infiltration  anil  degeneration  of  the 
muscles  and  the  tissues  immediately  .surrounding  the  nerve  endings. 

Subjective  Symptozos. — The  subjective  smptoms  have  reference  to 
the  clianges  in  voice  and  respiration,  and  to  pain  and  cough.  The  voice 
may  be  hoarse  in  any  degree,  or  aphonia  may  be  present.  Tiie  hoarse- 
ness is  due  to  the  swelling  and  irifiltmtion  of  the  conls  and  adjacent 
mucous  membrane,  and  to  the  paresis  or  paralysis  of  the  muscles.  Tlie 
respiratory  effort  may  be  slightly  labored,  on  account  of  the  diminishetl 
lumen  of  the  chink  of  the  glottis,  or  to  the  paresis  or  paralysis  of  the 
abiluclor  muscles. 

In  those  cases  complicated  by  excessive  edema  the  respiration  may 
be  labored  because  of  the  edematous  swelling.  The  respiration  is 
shallow  on  account  of  the  cough  excited  by  deep  breatliing.  The  char- 
acter of  the  cough  depends  largely  upon  the  imlividual,  though  it  l>ears 
some  relationship  to  the  stage  anci  inteasity  of  the  <lisease.  In  the  early 
stage  it  i.s  usually  soft  and  husky,  whereas  later  it  is  more  heavy  and 
harsh.  In  those  cases  in  which  there  is  extensive  irililtmlinn  and  e^lema 
it  is  spasmorlic,  hoarse,  and  wheezy,  with  but  little  tonal  quality.  If  the 
inflammation  is  limited  to  the  interarytenoid  space,  hoarseness  may  be 
absent. 

Prognosis. — ^llie  pn^osis  depends  somewhat  upon  the  primary 
cause,  that  is,  whether  it  is  due  to  a  chronic  constitutional  distit.se,  like 
.syphilis,  or  to  a  simple  »!X|xisure  which  causes  tem|M>niry  lowered  resist- 
ance of  tlie  tissues.  If  due  to  the  former,  tlie  pri^nosis  as  to  the  voice  is 
bad.  If  to  the  latter,  it  is  good.  If  theattjiekisprimary,itisgood.  If  it 
is  one  of  a  series  of  acute  attacks,  the  chances  are  in  favor  of  its  recurrence, 
as  the  etiology  is  endently  a  fixed  factor.  Again,  the  prognosis  dt-peixis 
largely  upon  the  character  of  treatment  administeretl.  It  is  obvious 
(hat  if  the  cause  is  a  nasal  obstniction  from  septal  inalfonnation,  the 
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prognosis  will  (lcpcn<I  upon  tlic  treatment  instilutwl.  If  due  to  nasal 
iiiaeose,  and  sprays,  lozenges,  aud  ntedieated  nelmlu?  ai*e  used,  the  prog- 
nosis is  bad.  H  the  nasal  disease  is  eorreoted  by  suitable  treatment  or  an 
opemtlt)ri,  the  prn^imsis  is  gmHl.  Flrmlly,  and  iRrliaps  of  more  ini{>or- 
tance  ttmn  all  other  considemtions,  the  proj^nasi.s  depends  upon  whether 
fomplete  rest  of  the  vocal  appjimtn.s  is  nljsenwl.  If  this  is  done  for 
from  three  to  ten  days,  the  simple  catarrhal  inHammation  will  subside, 
l«iving  the  voice  clear. 

Treatment. —The  successful  treatment  of  the  immediate  symptoia? 
consi::^ts  largely  in  giving  the  voice  complete  rest.  Without  this  all  other 
methods  are  usually  futile  and  tlie  inflammation  runs  its  full  couree. 
Confine  the  patient  to  his  room,  the  temperature  of  which  should  be 
tnaintained  at  from  67'^  to  70°.  The  atmospliere  shoul<I  1*  siir- 
charj;e<l  with  steam  from  boiling  water  to  which  turpentine  and  creosote 
have  b4'en  mlded.  Ke<'p  the  Iwjwels  cipen  with  <'alomel  and  sjilines. 
Place  the  feet  in  a  hot  mustard  bath,  after  wliich  hot  Icnionade  should 
be  aduiim'stered.  Then  wrap  the  patient  in  a  woollen  blanket  awi  put 
him  to  bed.  Stil!  further  relaxation  may  be  induced  by  the  administration 
of  efTcrvesdng  lableLs  of  pilocarjiiiie,  ,  J^„  of  a  grain.  One  tablet  should 
1k!  given  every  liour  imtil  thn*  or  four  are  taken.  The  inltalation  of 
steam  inipn^iated  with  the  compound  tincture  of  l}enzoin,  one  tea.spoon- 
ful  to  the  pint  of  boiling  water,  affonls  relief,  and  should  be  us«i  every 
two  to  three  hours.     Kyle  recommends  the  following  prescription; 

I^.— Aoidi  Ditrici R|  iij  (0.18) 

Tr.  o|iii  dtfodnriili ITl  itj  (0.18) 

Cocwni  pb«n«li v.  '/it  <0-U00)  M. 

Sia. — (five  avvry  Lnur  until  throo  or  four  doM*  ar«  lAk^n, 

An  iee-bag  applied  to  the  neck  exerts  a  favorable  influence  in  the 
p!ilegmonou.s  variety,  thoiigli  it  should  not  be  a]»plied  longer  tlian  a  few 
minutes  nt  a  time.  A  compress  of  cold  water  applietl  over  the  larynx 
U'neath  a  flannel  bambigc  also  relieves  the  laryngitis,  as  it  induces  hv^ere- 
mia  and  leukoc}*tosis  just  as  when  heat  is  appliefl.  It  is  an  open  question 
as  to  whether  the  relief  Js  due  to  the  compress  per  se  or  to  tlie  constriction 
of  the  Imndagc,  according  to  Bier's  principle.  The  constriction  also 
increases  the  local  leukocytosis  and  thus  frees  the  inflamed  tissues  of 
the  iufecUous  agents  and  deaiJ  tissue  cells.  Whether  the  good  resuluare 
due  to  the  water  compress  or  to  tlie  constriction  tfie  etTects  are  favorable. 
.^n  oily  spray  of  menthol,  1  to  2  grs.  to  the  ounce,  is  a  pleasant  appli* 
cation,  aiFonling  temptfrary  relief.  IL'^  frequent  use,  however,  irritates 
the  mucous  membrane,  hence  it  shouki  not  be  used  oftener  than  twice 
a  tiay. 

In  severe  cases  in  wliich  tliere  is  considerable  obstruction  to  the  breath- 
ing it  may  be  necessary  to  puncture  the  swollen  laryngeal  mucosa  with 
a  laryngeal  knife  (Fig.  209).  The  serous  fluid  in  the  edematous 
membrane  is  thus  let  out  without  serious  damage  to  the  parts,  and 
in  addition  the  reaetion  of  inflammation  is  promoted  and  the  Iwcteria 
more  rapidly  destroyetl.  In  extreme  ciuses  it  may  l>ecome  necessary  to 
intuUite  or  to  perform  tracheotomy.    (Si'e  TntuKition  and  Tmcheotomy.) 
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In  inrants  the  clanger  in  acute  laryngitis  is  mucli  greater  tlian  in 
ailulls,  on  account  of  the  relatively  smaller  and  absolutely  oecludeil 
chink  of  the  glottis.  Then,  too,  the  mucosa  is  mucli  more  richlysuppliwl 
with  lymphatic  ami  hhKxIves.-icLs  unci  is  mure  hnxsely  atbtchetl  to  the 
deeper  structures.  For  these  reasons  the  mucasa  is  more  prone  to 
become  swollen  or  e<letuatous  un<l  cause  suffocation.  A  fatal  issue 
is  possible. 

For  the  relit^  of  the  cough,  crxleinc  sulphate,  gr.  ^  to  ^,  may  be 
ia<inunistcro(l  every  tlircc  hours  until  relief  is  afforded. 


IiAryDguU  laaoet. 

In  the  later  stage  (after  the  secon<l  week)  it  may  be  Jidvisable  to  touch 
the  inffuinetl  conis  with  the  soli<l  stick  of  nitrate  of  silver.  This  should 
be  done  but  once.  In  the  milder  casfs  the  larynx  mny  l>e  paintwl  with  a 
2  to  4  per  cent,  solution  of  the  nitrate  of  silver. 

'Vhe  principles  of  treatment  arc:  (a)  AKsolute  rest  of  the  voice,  the 
patient  remaining  in  a  warm  rewiri  containing  ste^un  vu|X)r.  {h)  Free 
purgation  to  promote  the  eliminulion  of  the  t4>xins  and  ferments,  and 
(c)  relaxation  of  the  |>eripheral  vessels  of  the  IxhIv  l»y  the  lulinintstralion 
of  pilocarpine  and  hot  drinks,  (rf)  Diaphoresis,  aidcfl  by  wrapping  in 
warm  bbtnkets.  {e)  The  rcHi-f  of  cough  by  the  use  of  coilciiic  or  niticr 
.seilativcs.  (/)  Scarification,  intubation,  or  tracheotomy  In  threatencti 
suffocation,     (g)  Caustic  and  astringent  applications  iu  the  late  stage. 


ACUTE  LARTKOITIS  IN  CHILDREN. 


Synonyms. — Pseudocroup;  false  croup;  Miller's  asthma;  Inryiigilis 
stridula^i. 

In  children  acute  Inrxtij^tis  is  often  characterized  by  a  spasmodic, 
cpoupy,  or  bnrking  cfHigh  and  sulFrx-ativ*'  Ht-s.  'l^hc  subjective  s\inp(oms 
are  quite  like  ihosr  of  traclw-al  diphtheria,  hence  the  name*  jxseutioeroup. 
Histologically  it  is  a  true  catarrhal  prtx^css. 

Etiology. — The  etiology  of  catarrhal  laryngitis  in  children  is  in  general 
like  tlm(  occurring  in  adults,  tliimgh  many  of  the  exciting  causes  are 
I  absent,  on  account  of  the  different  liabtts  of  the  child  or  infant,  llie 
5pcx:ial  etiology  in  children  consists  of  the  presence  of  atlenoids  and  the 
ejHphuryngitis  areom|>anying  them,  and  in  the  different  anatomical 
construction  of  the  larynx.     In  ehil<lren  the  chink  of  the  glottis  is  Imtli 
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relatively  and  ubaolutoly  smaller,  the  lynipliatic  and  vascular  structure 
are  more  abundant,  and  the  niuctwa  is  more  joo^iely  attached  to  tlie 
unrlerlWng  tissues.  All  these  factors  predispose  the  larynx  of  tlie  child 
to  attacks  of  laryngitis;  they  also  render  the  disease  a  much  luore  serious 
one  on  account  of  tlie  suffocative  phenomena.  In  addition  to  the  fore- 
going facts  should  be  added  (he  greater  susceptibility  of  children  on 
account  of  the  unstable  rondition  of  the  nervous  systeii»  and  glandular 
tisbues.  A  mcKJerute  amount  of  swelling  of  the  mucosa,  either  above  or 
below  the  true  cortis,  to  wliich  is  added  an  irritation  of  the  terminal  motor 
nerve  filaments,  is  often  sufficient  to  bring  on  severe  and  alarming  fits 
of  dyspnea  and  sufTocation^  even  to  the  point  of  death. 

The  disease  in  children  may  be  di\'ided  into  two  varieties,  naniely^J 
(a)  acute  supniglottic  laryngitis,  and  (b)  subglottic  larj'ngitis,  or  Miller's' 
asthma. 

The  symptoms  of  acute  supraglottic  laryngitis  more  nearly  resemble 
the  adult  type,  though  in  many  cases  the  spasmtxJic  suffocatSve  fits  are 
present  on  account  of  the  extreme  swelling  and  edema  of  the  mucosa 
and  the  paresis  of  th<;  alxlnctor  muscles. 

The  subglottic  variety  is  more  dangerous  on  account  of  the  swollen 
mucous  membrane  being  confined  at  its  circumference  by  the  cartila- 
ginous rings  of  the  trachea.  The  swelling  must,  perforce,  encroach 
upon  the  luiiien  uf  the  trachea,  iind  close  the  breathway. 

Symptoms.  ^The  objective  syinptotus  are  al>out  tlie  same  as  in  the 
adult.  (See  Acute  Catarrhal  LarjTigitis.)  The  subjective  symptoms  are 
.somewhat  different  on  acooimt  of  the  greater  swelling  and  the  smaller 
lumen  of  the  chink  of  the  glottis.  The  prodromal  symptonis  arc  tluisc 
of  cold,  the  respiration  liccoming  embarrassed  towairi  evening.  A  dry 
cough  appears  before  bedtime^  l>ut  is  not  severe  enough  to  prevent 
sleep.  Toward  midnight  the  child  is  suddenly  seized  with  a  laryngeal 
spasm  and  embarrassed  breathing.  The  cough  is  loud  and  liarsh. 
Inspipalioii  is  difficult  antl  accompanie<I  by  stridor.  The  cliild  Itecomcs 
cyanotic,  and  ileath  seems  imminent.  After  a  few  minutes  tlie  symp- 
toms di.sappear  and  the  child  falls  asleep.  The  following  night,  atHi 
perhaps  for  two  nights,  the  attack  returns  with  diminishing  severity, 
until  after  a  few  days  all  signs  of  the  disease  disappear.  In  these  ciLses 
there  is  a  true  spasm  of  the  mu.scles  of  the  larynx,  probably  due  to  the 
natumi  hy|>ersen.siliveness  of  the  nervous  system  in  infants  and  growing 
cliildren.  In  the  subglottic  variety  the  swoMeu  nmcosa  beneath  llie  true 
cortis  may  be  seen  through  the  chink  of  the  glottis  as  beefy-rerl  bands. 
These  cases  closely  resemble  tracheal  diphtheria  in  their  subjective 
.synipttims,  l]ii>ugh  an  inspection  i>f  the  larynx  and  a  microscopic  examina- 
tion of  the  secretion  and  exudate  will  clear  the  tliagmxsis. 

Diagnosis. — ^.^cute  laryngitis  in  children  shouM  Im-  diifeTeiitiattil 
from  diphtheria,  pseudomemhranons  croup,  laryngisnms  stridulus, 
foreign  bodies,  and  pcriclionclritis. 

Dipfith^ria  is  characterized  objectively  by  a  membranous  deposit, 
which  may  be  seen  upon  laryngoscopic  examination.  It  may  be  eilhpr 
on  the  laryngeal  mucosa  or  in  the  trachea,  or  both.     Cultures  show  the 
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(liplithma  bacilli.  In  acute  larviiptis  there  is  an  absence  uf  the  TaUe 
iJK-nibrunc  uiul  the  bacilli,  wlutc  the  mucosa  is  greatly  swollen  un<I 
recKlene*!.  If  it  is  of  the  subglottic  variety,  the  swollen  re<!  iniirons 
rnembnine  may  appwir  as  rouiRl,  rethlcne*!  coixls,  pnmllel  with  nnd 
Ix'low  the  tnie  coriJs.  The  teniperatiin'  is  usually  higher  in  acute 
larjTigitis  in  chihlren  tiuin  in  true  uiphtheria,  while  the  prostration  is  not 
so  pronounced. 

PsetulomtmbTatiouM  croup  lias  a  sudden  onset,  wliile  acute  laryngitis 
l)epins  with  the  symptoms  of  a  cold.  In  pseudtkuienibranoiis  croup  the 
suffocative  symptoms  make  steady  prtigress  with  litlle  i>r  no  remission. 
The  lar\*nguscopic  image  in  pseudomembrantnis  cn>up  shows  the  ]>res- 
ence  erf  the  meml)rane,  whereas  in  acute  !ur\*ngitis  tlic  nuicosa  is  red 
ami  swollen.  The  Klebs-IxK-Hler  Imcilli  are  absent  in  both  diseases. 
The  .s).-stemic  disturlmnce  i.s  less  raarkcfl  aiwl  not  so  severe.  There  are 
no  nocturnal  exacerbations,  as  there  arc  in  acute  larj-ngitis  with  the 
luryngismus  stridulus  phenomena  superimpasetl. 

Foreign  bodies  in  the  larj'nx  are  flifferenliatetl  by  the  liistor)'  of  the 
accident,  the  sudden  onset  of  the  sufl'oealiv)-  syitipt^Hiis  with  no  pnKir<*iual 
history,  and  the  image  of  the  foreign  btxly  in  tht;  larynx. 

Perichondritis  of  tlie  cricoid  cartilage  is  charaeterizwl  by  irregular 
midules  in  this  region  and  the  chronicity  of  the  case.  It  is  usually 
as-siiciatei)  with  a  tulH-rcnlous  pnx-ess  in  the  lungs. 

Prognosis.  The  prognasis  of  acute  lar^Tigitis  in  children  is  favorable 
in  ma^t  cas<s,  though  a  fatal  termination  is  possible,  esp<*ciatly  in  the 
suljglottic  variety.  The  disease  runs  its  course  in  from  six  to  twelve 
days. 

Treatment. — I*rophyUcti(r  mejisures  shoiiU  be  instituteil  in  thtxse 
cas4*s  in  which  there  is  a  history  of  rwurrent  attacks.  A  cliild  subject 
to  laryngitis  with  puhnnnary  complications,  as  bronchititi,  shonlil  have 
the  tone  of  the  system  built  up  by  daily  cold  s|>onge  baths,  fnllowet! 
by  brisk  rubbing  with  a  towel  until  the  .skin  glows.  During  the  .summer 
he  shoufcl  Ite  kept  in  the  open  air  and  sunshine  as  much  as  possible.  At 
night  the  room  shoukl  l>e  well  ventilated.  The  food  should  be  nutritious, 
easily  digested,  and  hluTal  in  ({iiantity.  The  clothing  should  be  of  linen 
nitsh  next  to  the  skin  ail  tlie  year  round.  In  (he  winter  light  woollen 
nnilerwear  shoulil  lie  worn  over  tiie  linen  mesh.  If  there  are  adenoitls 
or  diseaaefi  ton.sils,  they  shuukl  l>e  removed.  If  .suppurative  rhliuUs  is 
present  it  shoulfl  receive  appropriate  iriiitnient.  All  other  ailments 
shoukl  itc  corrected  as  nearly  us  possible.  In  short,  all  disimlers  shotili) 
lM>attend<id  to  and  a  hcatthful  vigor  estJiblishcd  as  s<ion  as  possible.  In 
(his  way  larjngeal  inflammation  may  be  prevented. 

In  the  (Manning  of  the  acute  attack  the  bowels  .should  be  unloadnl 
by  the  ailministration  of  broken  doses  of  calomel,  followed  by  a  saline 
catliartic.  During  the  acute  .Mage  the  child  should  be  confined  in  a 
room  kept  at  a  temperalnre  of  aJMHit  7(1^,  and  the  atmosphere  sur- 
cliai^ed  with  steam.  The  feet  should  be  placed  in  hot  mustarvl-water  for 
fifteen  minutes,  after  which  (he  patient  should  Ijc  wrapp**<l  In  a  woollen 
blanket  awl   put  to  Ijetl,  to  enci>urage  tliaphoresis.     If  there  is  much 


432  DISEASES  OF  THE  LARYNX 

mucus  in  ihe  tlmmt  ami  trachea,  an  eint'tit-  should  Ik.'  luhninistcnfl.  If 
the  secretions  are  scanty  or  tenacious,  tlie  inhalation  of  menthol  vapor 
from  a  neijulizer,  or  from  the  cr^tals  in  boiling  water,  stimulates  the 
.secretions  ami  pvcs  marko<l  n-lief. 

Kxtcrnal  application  of  an  ice-bag  or  a  cold  compress  to  the  neck  often 
affords  relief.  The  icc-ljaji;  shouki  be  covered  with  woollen  cloth  and  left 
in  position  for  only  a  few  niiiuitcs  at  a  time.  Counterirritation  to  the 
neck  with  iodine,  camphurutwl  oil,  kerosene,  etc.,  is  used  to  relieve  the 
swelling  when  it  is  pi-onounced,  and  to  promote  the  reaction  of  inflam* 
ination. 

In  the  later  stage  paregoric,  Dover's  powtler,  codeine,  etc.,  may  be 
administcrwl  in  snmll  doses  to  relieve  the  cough.  If  the  secretions  arc 
hetivy  and  accninulate  in  the  larvnx  and  tmchea,  an  emetic  shouKI  be 
given  to  clear  it  away. 

Sui^pcal  interference  may  be  necessary  when  the  symptoms  Ijecome 
alanning.  If,  upon  laryngoscopic  e.xamination,  the  mucous  membrane 
above  the  cords  is  found  to  be  greatly  swollen,  it  should  be  punctureil 
with  a  laryngeal  1  lancet  (Ing.  209).  Or  if  the  cyanosis  is  nuirked  ami 
does  not  yickl  to  other  metliO(is  of  treatment,  intubation  or  tracheotomy 
shouki  be  performed  to  save  the  cliild's  life.  (See  Intubation  and  Trache- 
otomy.) These  c'xtrenu'  nu'a.sure.s  are  rarely  necessary,  but  it  is  well  to 
recognize  that  in  children  this  di.scase  is  .sometimes  attended  by  deaUi 
unless  the  breathing  is  maintained  by  medicinal,  hygienic,  or  surgical 
interference. 

AOUTE  PHLEGMONOUS  LAEYNOITIS. 

DefinitiOQ. — Acute  phlegmonous  laryngitis  is  a  catarrhal  inlhimnuL- 
tion  of  iIm'  laryngeal  inncosji,  to  which  is  adiJcd  an  Hhinatous  ctTiisiou 
which  runs  an  inflarrnnat<^iry  course,  for  example,  serous,  .seropnrulenl, 
ami  purulent  stages.  Tlic  mucous  membrane  becomes  undcrinin»l 
wHth  purulent  secretion.  ^ 

Etiology. — ^'Hie  causes  of  this  variety  of  larvngitis  are  about  the  same 
as  in  acute  c-atiirrhal  laryngitis,  except  dmt  the  infection  is  more  vindcnt. 
The  disease  is  cnnunon  among  hospital  attciHlants,  on  account  of  their 
exposure  to  erysipelas  and  other  infectious  (Jiseases.  It  is  rarely  primar)', 
but  is  usually  secondary  to  some  other  infecdous  disease.  It  occurs 
mo-^t  frofiucnity  lictween  the  twentieth  and  the  fortieth  ye«rs  of  life. 

Pathology. — The  pathology  is  the  same  us  in  infJamnialory  e<lema 
of  mucous  membranes  elsewhere  in  the  Ixjdy.  'i''he  mucous  and  suit- 
mucous  tissue  are  iniiUratcfi  with  roun4(  cells,  and  there  is  an  elTu.simi 
of  scnnn  aiwi  pus  corpuscles.  On  account  of  the  loose  texture  of  the 
mucous  membrane  in  the  arvepigloltic  region,  the  ventricular  bands, arnl 
tbesuljglottic  region,  (here  Ls  a  great  swelling  and  respiratory  obstruction, 
as  in  acute  laryngitis  ()f  cliiUlren.  There  is  at  first  a  vascular  engorge^ 
ment,  followt^I  by  a  serous  effusion.  Later  the  effusion  takes  on  a 
scropundent  and  finally  a  purulent  character.  General  sep.sis  nuiy 
follow,  ami  prove  a  serious  complication. 
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Symptoms. — The  symptoms  during  the  first  twenty-four  hours  arc 
atM>ui  the  sunie  as  in  the  ucitte  eiitarrhal  variety.  A  chill  unit  elevation 
of  Icinpemturcarc  ufleii  ila-  initial  symptoms.  Thcsymptunisgra<^lually 
grow  worse,  and  dy:spnea  often  cxrurs  within  the  first  twenty-four  hours. 
P&iu  aud  soreness  are  usually  complained  of.  Cough  may  or  may  uot 
be  present. 

Olijeclively,  the  laryngosc-opie  tnirrnr  shows  the  tnueous  membrane 
to  Im?  red,  tense,  and  glassy,  with  three  rounded,  swoHen  musses  u hove 
llie  chink  of  the  glottis.  If  the  sul>glottie  region  is  involved,  the  swollen 
niemhnine  may  U'  seen  protecting  from  Ix'low  the  true  eonls. 

Prognosis.  -The  prognosis  is  grave  on  account  of  the  rapid  develop- 
ment and  the  septic  infection.  If,  however,  the  dyspnea  persists  longer 
than  thirty-six  hours  without  severe  sepsis  or  other  uutowani  complica- 
tion, the  case  will  probably  eivl  in  spontaneous  resoUition.  The  cases 
shoidd  Ik*  watched  closely  during  the  first  thirty-six  hours. 

Treatment. —The  treatment  eoiLsisLs  in  Im-al  (lepletion  with  ice-Uigs, 
fiillowed  by  the  use  of  Iwches  and  searificution.  The  iee-lutg  should  be 
applied  for  forty  minuti^,  after  which  three  or  four  Iceclurs,  two  on  either 
side,  should  \h'  applied  to  the  skin  over  the  larynx.  The  cold  niliK-es 
ihc  swelling  and  thus  establishes  a  more  rapid  flow  nf  bloof]  through  the 
inflamitt  tissues,  and  the  leeches  bring  about  an  increiisi-d  leukocyto-sis. 
The  cellular  resistance  is  iacreaswt  by  the  greater  amount  of  lila<Kl 
flowing  through  the  tissues.  Tlie  various  reactions  producitl  Ijy  the  cold 
and  leeches  establisii  ideal  conditions  for  the  destruction  of  the  infec- 
tious mienxirganisms.  The  administration  of  ealomel  an<l  salines 
pronmte  the  elimination  of  the  toxins.  The  atniosphiTc  of  the*  room 
shoulit  Ih"  kept  surcharged  with  steam.  If  scarification  is  resorte*l  to, 
the  Uryngeal  lancet  (Kig.  2(K))  should  Iw  used  by  the  aid  of  the  laryngi'al 
mirror  hxv\  reflecteil  light,  or  by  direct  laryngoscopy.  The  swollen 
mucous  niend)ranc  should  Ih*  repcali-tlly  pimcEureil  rather  than  scari- 
lieil,as  the  damage  lo  the  parts  is  less  aiul  the  relief  is  eiiually  great. 
The  chief  benefit  of  scarification  is  in  the  increased  leiikm'ytusis  excited 
by  it  It  may  Ik*  neee.ssjiiy  to  n-sort  to  tnicheotomy  should  sutTiM*atinn 
iKfome  imminent.  If  .sepsis  is  a  pnmounccfl  complication,  the  adininis- 
iration  of  alcoholic  beveniges  ami  strychnine  is  imJiciited  to  support 
the  system. 

MEMBRANOUS  LARYNGITIS. 


Sjmonyms.  —Croup;  eroupous  laryngitis;  hiiutige  braune;  iliph- 
thmlic  laryngitis;  pseudomembranous  croup;  idio}mt})ic  nuMnbranous 
cnaip. 

Definition. — Memlmmous  laryngitis  is  characterized  by  an  inflannua- 
tioti  of  die  larynx. attcndwl  by  the  formation  of  a  false  mendinine  of  uon- 
diphlheritie  origin.  Opinions  dilTer  as  lo  the  unity  or  duality  of  this 
disease  aiul  true  di|>hth<Tia.  The  evidence,  however,  set-nts  to  show 
that  (hey  are  two  diseases,  the  latter  l>eiug  due  lo  an  infe<'tion  from  the 
Kleljs-lxieffler  l^icillus,  while  tlie  former  (croup)  is  due  lo  au  infection 


JlSh'ASES  OF  THE  LARYSX 


from  other  inirnMii^anisias,  iisiuilly  thi'  ccx-c-i,  or  to  a  catishr  irritiint. 
When  (iiic  to  the  latter  the  mciiihrunc  is  not  of  inierolHc  orijjin,  though  it 
may  t)oconie  so  sefondarily.  Under  the  mieraseope  it  pre.scnLs  iht* 
.siiriif  uppcamnce  a.s  that  due  to  coeci. 

Etiology. — The  caii.se.s  of  monibranous  laryngitis  are  miorobic, 
chemical,  and  mechftnical  irritants.  Exposure  to  damp  and  cold,  and 
neuroses  are  predisposing  causes  in  young  children.  The  eases  of 
microbic  origin  usually  follow  or  attend  scarlet  fever,  mea-sles,  sinalljiox, 
etc.  E\'[Kwure  to  damp  an<l  c-old  seems  to  pre<'ipiuite  attack-s  l>y  lower- 
ing the  vital  resistance,  and  thus  I'wtaiili.shing  a  suitable  .soil  fur  the 
bacteriu]  growth.  Chemical  anil  niechttnical  irritunLs  stHMU  to  cause  the 
membranous  formation  witliout  haeterial  inHuen<'e^  ulthough  this  is 
not  certain.  Some  children  seem  to  have  a  predisposition  to  a  meni- 
branou.s  intlammation  of  the  larynx,  tliough  in  these  ca-ses  1  .susi>ecl 
adenoids  and  cpi pharyngitis  may  Ive  the  explanation  of  the  susceptibility. 
It  is  essentially  a  disease  of  young  cliildhoocJ,  occurring  chiefly  between 
the  ages  of  two  and  eight.  It  is  most  prevalent  in  the  pneumonia  or 
winter  seasoti. 

Pathology. — The  membrane  is  in  twii  layers,  a  superficial  or  epithelial, 
and  a  deeper  c>r  fibrous  layer.  It  is  compamtively  loosely  attached  to 
(he  mueou.s  membmne,  whereas  in  diphtheria  it  is  finnly  attachc<l. 
The  cptlhelial  layer  of  the  mucosa  is  nipidlv  ijrolibrjitcil,  anil  t'otcrs  into 
the  ecMnposititiu  of  the  pscufiorncird)ranc.  TIh-  iinicttus  membrane  is 
hypereniic  and  red,  and  in  places  is  deimile<l  tif  its  epithelium.  The 
bacteria  causing  the  inflamtnation  are  chiefly  of  the  coccus  group,  for 
e.xampte,  pneurntjcoccns,  strepttK'occus,  and  staphylococcus,  though 
iilher  bacteria,  as  the  sjiirillum  and  the  Imeilliis  pyiH'vaiiens  are  fouinl 
and  prolNvbly  contribute  to  the  etir>lf>gy.  The  membmne  is  not  gniyish- 
white,  as  in  diphtheria,  but  is  yellowish  and  of  a  soft,  friable  consi.slcn<T. 
It  is  more  easily  removed  anci  does  not  leave  an  ulccratr*!  or  bleeding 
surface  as  in  diphtheria. 

Symptoms. — Tlu-  laryjigoscope  shows  a  free  fauces,  a  coateii  tongue, 
un<l  liypcrcmia  of  the  fauces  ami  the  larynx.  The  membninous  forma- 
tion appears  on  the  aryepigloltie  fold ,  on  the  ventricles,  and  occasionally 
on  the  v(M-al  conls.  It  is  usujilly  primary  in  the  lar}mx,  though  it  nuiy 
originate  in  llie  fauctts  and  ]>harynx,  and  spniul  to  the  larynx.  The 
Inryngoscopic  image,  therefore,  sliovvs  a  yellowish,  friable,  <lirty  mem- 
brane in  one  <»r  more  of  th(«e  n^ons.  The  tempt-raturt^  rapidlv  risfs 
to  11)2°  or  103°. 

The  otiJiet  of  the  di>eiLsc  may  i)e  the  same  as  in  acute  catarrhal  laryn- 
gitis, but  in  the  course  of  an  hour  or  two  a  loud,  brassy  cough  iIcvelo|>s, 
which  stcailily  increases  until  towanl  midnight,  when  it  reaches  \\s 
ehina.x.  There  is  loss  of  appetite,  ami  the  patient  complains  of  thirst. 
Tlie  pulse  is  full  and  the  skin  is  hot  und  dry.  Deghitition  Ihx'ouhsi 
[Hiinfnl.  The  eongli,  at  lirst  infreijiient.  l)e<'ome.s  nioreand  more  fn^qnenl, 
and  IS  linally  followol  by  laryngeal  sfui-^m.  <?reat  dyspnea  (hen  comes 
on,  anil  thechild.inhisendeavors  to  cough  out  the  obstructing  membrane, 
clutches  at  his  throat  and  tosses  about  in  his  bed.    These  sympionis 
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incrffl-se  in  severity  as  the  meni!»mne  Is  formed  in  the  lan'iix,  until  the 
vttU'v  is  uphonic  (silent  croupj  and  the  inspinition  throiiffh  the  narrowed 
glottis  gives  rise  to  a  pernliar  crowing'  sound.  Thp  iie-xt  nioniiiifj  die 
syniptoiu-s  arc  lessenwi  iij  severity,  only  to  lie  inerojised  a^in  in  the 
evening.  Sometimes  the  elimax  is  delayed  until  the  tJiirtI  night.  The 
disease  is  progressive,  wliereas  in  laryngitis  the  oljstructive  symptoms 
are  s|)asniodic  and  are  not  steadily  progressive.  In  ease  of  marked 
glottic  olistnirtion  the  inspiratory  an<l  ex]>Jrrttorv  tlvspnea  and  asphyxia 
may  necessitate  intnluilion  or  troeheotomy. 

If  the  d>'spnea  eontlnnes,  the  pnLse  l)eeomes  weak,  the  lemp*'ra{iin! 
fall-s,  and  the  general  strength  rapidly  ehlis  away  on  aeeoiiiit  of  the 
diniinisher]  oxygenation  of  the  Mu<^[  and  the  inereaseil  anionnl  of  carUm 
dioxide  in  the  blood.  When  (lie  inemhrane  is  thiek  in  thr  rrginn  of  the 
soft  palate  there  may  be  a  n^irgitation  of  fluid  foo»l  thr*nigh  the  nose. 
Tliis  is  notdue  to  paresis  of  the  palatal  museles,  as  in  trucdiphtheria,  but 
to  tlie  ineehanieal  interferen<;e  by  the  false  nunitinme  with  the  action 
(if  the  nius«'lcs. 

Laryngismus  stridulus  soniedines  appears  in  the  course  of  the  disease, 
ami  is  to  l>e  regarrle<l  as  a  neurotic  (ihenomenon. 

Diagnosis.  — MembranoiLS  erou[)  resembles  in  some  respects  si>nsinodic 
laryngitis,  diphtheria,  laryngismus  stridulus,  and  retropharyngeal  alwcess. 

Prognosis. —  'I'he  prtjgnasis  is  grave,  some  nnlhors  reporting  from 
."itj  to  (iU  per  cent,  of  di-aths,  while  others  claim  as  low  as  11)  per  cent. 
Tliis  discrepancy  in  the  reporte^l  death  rate  is  proUihly  due  to  the  ditTer- 
ence  in  the  diagn<»sis.  Those  reporting  u  death  rate  of  .")0  to  (i(t  per  cent, 
probably  include  cases  of  tnie  diphtheria.  The  prognosis  is  grave  in 
inverse  ratio  to  the  age  of  the  patients.  The  younger  the  patient  the 
more  serious  is  the  prognosis.  In  adults  the  danger  is  greatly  diminished, 
IM  the  lumen  of  the  lar\Tix  is  relatively  and  actually  greater,  and  the 
mucous  membnme  is  more  firmly  attached. 

In  sjiOittmHlic  lartjngith  there  is  a  catarrhal  iiiflaimualion  with  spasms 
of  tlie  laryngeal  muscles,  wliieh  cause  sutTix-ative  symptoms.  They 
diijippear,  however,  in  a  few  minutes  and  ibeehlli)  rests  comfortably.  In 
membranous  croup  the  suiriM'ative  .svmptoms  come  oti  gradually  and 
di-sappear  as  gradually. 

In  diphtheria  the  temperature  does  not  rise  so  high  or  so  nipidly. 
The  chief  diagnostic  points,  however,  are  the  culture  of  the  Klebs- 
I^K*fflcr  Itacilli  and  the  ashen-gray  aix]  firmly  ml  heron  t  pseud  on  leinbrane. 
.Vftcr  its  removal  the  mucous  membrane  is  ulcerated  and  biwding, 
wficn*jis  in  membranous  croup  it  is  smooth  and  does  not  bh^. 

Lar^ngijfmus  siridulns  is  a  neurosis  and  not  an  inflammatory  disease, 
hence  the  laryngoscropic  examination  shows  die  alwenee  of  iutlammation. 
Then,  too,  there  is  a  hirit<jrv  of  a  healthy  chiM  who  suddenly  has  a  sulTiK-a- 
tiou  lit.  In  meud)r<iiious  cninp  there  is  a  history  of  inflammation  and 
prngressive  d  vspnea. 

Itfirophartftii/i'nl  (facets  may  simulate  memhninous  laryngitis  in  its 
sidftK-ativc  symptoms;  othenvise  there  is  little  similarity.  .\u  examina- 
tioo  of  tlie  throat  reveals  a  fluetuating  tumor  on  the  posterior  wall  of 
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llie  Iivpopliarynx,  whereas  in  infnibninoiw  lumij^tis  the  tuniefaclioo 
is  witliiri  tfic  biryn^ml  zone. 

Complications. — Mmibmnous  larviigitis  may  become  complicatwl 
witli  mpiti  wkiim  of  the  l>roiw*liial  mucotts  incmhranc  or  with  caniiuc 
iiift-clion.      Iij  eithiT  event  the  case  l>ocoines  one  of  great  gni^nty. 

Treatment. — The  treatment  eonsist;^  in  tlie  adiiiini^jtration  of  broken 
tlase-s  uf  oalonicl  until  free  catharsis  is  prixhieed,  and  in  the  inlialation 
of  steam  vapor  ehar^ed  with  lime  and  Inrpentitie.  The  child  should  l)e 
put  into  a  tent-lxtl  and  a  piw-e  of  lime  tlie  ^ii/,e  of  two  fisLs  plaecfl  in  a 
bucket  of  water,  to  which  has  Ixx'n  added  a  tiible-sp(K}nful  of  spirit  of 
turpentine.  The  tent-bed  is  thus  fillc<l  with  the  vapor,  which  is  inhaled 
by  the  eliild.  The  lime  and  turpentine  seem  to  aiil  in  loosening  and 
exjx'llin^  the  false  membrane.  Tlie  slt-ani-tent  seanci's  shmild  hust 
about  fifteen  minuter,  and  .should  be  repeated  ever}'  four  or  five  hours. 
The  effieieney  of  the  steam-tent  Ixiths  is  increased  by  the  aitministration 
of  iiweaenanlia  wine  or  powder,  which  is  a  non-tlepressing  emetic. 

('aSumcl  funiiji;atioiLS,  as  a^lvoeatctl  by  Cifrlin,  liave  proved  an  elfieient 
mctluxl  of  treatment.  He  reconnuends  tlie  administration  (jf  one  or 
two  grains  of  calomel  before  the  fiinvipations  bet^in.  llie  patient 
should  then  lie  plaeed  in  a  completely  closed  tent-b«l.  It  ref|uire-s 
about  ten  minutes  to  volatilize  the  cah«nel,  and  the  patient  should  l)e 
expose<l  to  the  fumes  in  the  closed  tent  for  about  fifteen  minutes.  It  is 
rectanmcndtiii  that  tiftetMi  grains  l«r  volalili'/<"d  every  two  hours  for  two 
days  and  nights,  after  which  the  ijitervals  should  Im*  pi-olongeil  to  three 
hours  on  the  diird  day,  four  hours  on  the  fourth  day,  an<l  three  times 
*laily  thereafter  as  ]<»np  as  indicate^].  Pure  calomel  t!nis  used  tloes  not 
PhkIucc  ptyatism,  though  anemia  may  occur  an<l  should  be  coiubuted 
by  the  atluiinistrutiun  uf  iron. 

BDEMA  OF  THE  LARYNX. 

Synonym. — Kdenm  ^Inttidis. 

Ivlcma  of  the  larynx  is  an  inflammatory  process  attended  by  an  edema- 
tous infiltrati<in  of  the  I<misc  .snUmucous  tissue  of  the  larynx  which  us  due 
to  a  more  serious  ^ijeneral  disease  of  the  heart,  kidneys,  or  the  liver,  though 
it  may  l>e  cau.'swl  l>y  hx'al  conditions. 

Etiology. — The  l(K:al  causes  are  mainly  tniumatic  from  the  injudicious 
u.se  cif  canslics,  laryngeal  injections  of  creosote  in  tu!>en'nlous  inHumma- 
tions,  operations,  foreign  Uxlies  in  the  snpraglottic  region  of  the  lar\Tix, 
the  swallowing  of  Uol  ]ti|uids  and  the  itdialation  of  hot  stcaiit,  or  the 
inspiration  of  alcoholic  or  other  irritating  liquids  into  the  larynx.  Hie 
prolonged  or  violent  use  of  the  voice,  as  in  shouting,  may  bring  on  edema 
of  the  larynx.  Ixx'al  diseases  of  the  larnix,  as  tul>erculosis,  syphilis, 
akscesscK,  neoplasms.  |>ericl]ondritis.ancl  peritonsillitis  may  also  niu.se  it. 
Alisccssof  the  larynx  may  lieaccomjKinied  by  a  non-inflamma lory  edema. 

The  con.stitntional  eans4's  of  simple  eilcma  of  the  larynx  aw  Hrighl's 
disease,  diabetes,  valvidar  h'sions  of  the  heart,  sclen»sis  of  the  liver,  and 
Ludwig's  angina.     In  the  latter  disease  there  is  a  neurotic  paresis  of  the 
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bloodvessels  of  the  neck,  wliirh  causes  engorgcitieiit  uiirl  edcuia.  Certain 
<lrugrf,  as  the  iodwle  of  pota&iuiin  an<l  the  fumes  of  ammonia  and 
bromine,  may  canse  it. 

Pathology. — ^There  is  un  effusion  of  cleiir  sennn  into  ihe  laryngeal 
Auljnnicun-s  iis.-*ni%  producing  swelling  of  tht;  aryepi^lt>tti(-  foJtls  and  of  the 
anliTJor  nn<i  superior  parts  of  the  epijjiotti.s.  Sometimes  the  loose  siil>- 
gtottic  tissue  l)e<-omes  edematous.  Jn  assoeiateiJ  ulcerative  processes 
llii"  isornus  iiifiltmlion  may  lie  sero[Mrrule!it. 

Symptoms. ^The  on^et  is  suiMen  and  is  characterized  by  the  loss 
of  the  VKieL-  an<!  rapidly  increasing  dy.spnea.  In  severe  eases  a  fatal 
issue  may  occur  in  from  two  lo three  hours  by  asphyxiation.  There  is 
little  or  no  |>ain  or  cough.  The  laryng(Kscopic  image  shows  ifie  nnicosa 
in  the  reg'"n  <>f  the  aryepiglottic  folds,  the  anterior  and  upper  surfaces 
of  the  eiMglottis,  and  .sometimes  the  suliglottic  n'gion  to  l)e  tumefied. 
Tlie  surface  of  the  mucous  membrane  is  ^^i  a  pa!e-gray  color,  in  marked 
rontra-st  to  tlie  tumefiu'tion  in  phlegnmnous  or  inflammatory  eilema  of 
the  larynx,  in  which  it  is  retl. 

Prognosis. — The  progn<jsis  is  grave  on  account  of  the  sudden  <levelop- 
nicnl  of  the  nlema,  iind  tite  serious  nature  of  the  constitutional  disease 
Uick  of  it.  If  it  is  due  to  an  extnmeous  irritation,  the  ilangcr  Is  less, 
and  the  liability  to  r<H*urrence  is  less. 

Treatment.  —  If  Ihe  disease  is  secomhiry  to  a  serious  constiliitional 
disonlcr.  this  should,  of  course,  receive  appropriate  tn-atuwut.  For 
the  inunediale  relief  of  (he  symptoms  crackeil  ice  should  l>e  dissoKM-d  in 
the  mouth,  and  the  patient  .shouM  be  a.ssure«l  by  the  attending  physician 
thai  die  dyspnea  will  dl.'uippear,  as  the  sense  of  impending  death  only 
aggravates  the  (]istre.s.s.  Astringent  applications  of  eix'aine  and  adrenalin 
shojdd  l>e  made.  I>iaphor(>sis  and  c^itlmrsis  shonli]  Im*  in<luce«i  by  the 
administration  of  Dover's  powder,,  h(»(  lennmade.  etc.,  followeil  by  the 
administration  of  a  twelve  ounce  iKittle  of  citrate  of  inagitesiu.  In 
aildition  to  the  alxive,  it  may  Ik-  necessary  to  puncture  tlie  eticmatous 
tissue  with  the  laryngeal  lancet  (Fig.  2Gfl).  If  suffocation  is  imminent, 
the  patient  shoulil  Ix*  trachcotomize<|  (see  Traclieotomy),  to  prevent  a 
fatal  issue.  The  surgeon  should  not  fM'sirate  to  perform  tracheotomy  on 
a  dt-cply  cyanotic  case  Uiause  he  does  not  have  with  iiim  the  iiLStrumcnts 
usually  used  for  this  purp<»se.  A  p(X*ket  knife,  or  a  j>ariiiK  knife  from 
ihe  kitchen,  may  be  (juickly  sterilized  and  u.seii  to  open  the  trachea.  A 
ne<ille  anti  thread  may  lie  useil  in  retnict  the  jxirts  ui^lil  a  Inn-heotoniy 
IuIm*  is  securefl.  In  the  meantime  the  [wtient's  Hfe  has  U-en  saveil, 
whereas  to  have  waitnl  for  suitable  instnimenLs  would  have  jeo|>ar<iiKed 
his  life. 

ABSCESS  OF  THE  LARYNX. 

Etiology. — Alisccssof  the  larynx  is  usually  a  complication  of  tuIxT- 
rulous  iM'richondritis.  Perichondritis  of  the  laryngeal  cartilages  is 
attendetl  !»y  ulceration  of  (he  mucous  membmne.  Infectious  l>acteriu 
gain  enlmnce  U'nciiih  the  perichondrium  and  cause  the  formation  of 
pu-t.     The  accumulale«l  pus  causes  a  rounilwl  tumor-like  mass.     'I'his 
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is  a  laryngeal  al>sccss.     It  ha^s  also  been  known  to  follow  erysipelas  of 
the  larynx,  uml  it  may  Ih*  uf  tnniiimtit-  origin. 

Symptoms.  -TIk'  al)^!^^^  swelling  encroaches  upon  the  glottis,  bence 
there  are  itjss  of  voice  and  intense  sufT<K-alive  symptoms.  It  is  an 
infectious  iutluniitmtory  prtx-ess,  uiiiJ  causes  febrile  phenornenn.  There 
is  retention  jiikI  pre-ssnre,  henee  pain  in  the  larynx.  The  laryngosi-opic 
image  shows  a  greatly  swollen  and  rc<liiene*l  miieons  membrane  at  the 
site  of  tlie  altsctas.  Upon  puncturing  it  with  the  laryngeal  lancet  there 
is  a  free  flow  of  pus. 
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Treatment. ^It  is  olivions  that  there  is  but  one  methocl  of  trealnient, 
nainL-ly,  tlie  evacuation  of  the  pu.s  with  a  larytigejil  lancet  (Fig.  260). 
This  may  Ik*  ilone  under  cociiine  anesthesia  with  the  pjitient  in  the 
sitting  posture.  The  anesthesia  is  induecd  with  a  10  to  20  per  cent, 
solution  of  cocaine  applietl  repeatedly  with  Sajous'  forceps  (Fig.  270). 
Tlie  ourveil  laryngeal  lancet  should  then  be  use<l  with  the  aid  of  reflected 
light  aiul  the  laryngoscupic  mirror,  or  by  dirwt  laryngoscopy  (Fig.  324), 
uitil  ihf  tinnnr-Iikf  mass  freely  incised.  The  relief  is  immediate.  If 
siifTcH'ation  threatens  tmeheotomy  may  be  ueticssary.    (See  Tracheotomy.) 


CHRONIC  LARYNGITIS. 

Defixution. — Chronic  inflaininatifm  nf  th<?  nuieoiis  meinhraric  of 
the  larynx  includes  the  glnndnliir,  vascular,  and  connective-tissue  layers. 
It  is  usually  secondary  to  an  acute  attack,  or  to  inHammntion  in  the 
nase,  epipharynx,  aiKl  tonsils,  though  it  occasionally  seems  to  occurasa 
priniary  afTeetion. 

The  following  classification  meets  lM)th  the  clinical  and  the  |>atho- 
h)^ical  ret|uirenieuts: 

1.  Chronic  by[jertniphic  laryngitis. 

(o)  Diffused   hypertropiiic   laryngitis,  sometimes  calleil  chronic 

hyperernic  laryngitis. 
{h)  Discrete  or  localized   h\i)ertrophy  of  the  mucou.s  memhmne, 

eitlier  siipmglottic  or  subglottic, 
(c)  Chnrditis  notlosa,  or  trachoma  of  the  vocal  cords. 

2.  Atrophic  laryngitis. 

3.  Hemorrhagic  laryngitis. 
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Chronic  Hypertrophic  Laryngitis. — (»}  Ohionic  Diffused  Laryngitla. 
—  ICiK'h  of  the  lliree  varit'ties  of  chn)iiic  hyptrtrophic  lurviigitis  j>res<^nls 
a  (iistinot  rlinical  and  pttholo^iriil  pi(  tiire,  hence  they  will  lie  described 
spiMimtely. 

iSyfionym. — Sometimes  calUvl  hj-perenuc  laryngitis. 

It  is  charactenKed  by  a  diffused  infiUration  throughout  the  laryng«il 
miicasa,  no  one  part  being  affected  more  than  another  As  it  i.s  dnc  to 
irritations  of  a  general  character,  rather  than  to  those  directed  against 
one  part,  it  is  easy  to  iinderstaiKl  the  diffusion  of  the  hypertrophy  and 
hyperemia. 

Etiology. — It  Is  extremely  donlitfid  if  there  is  a  jyrtTiiary  chronic  laryn- 
gitis, exrept  from  the  irnjjroper  use  of  the  voice.  It  is  always,  or  nearly 
always,  swondary  to  a  prweding  ilisease  of  the  ntwe,  epipharynx,  or 
the  faucial  lofLsils.  It  is  |Mvssihle  to  conceive  of  a  chronic  larvTigitis 
following  the  cxce:isive  use  of  tobacco  or  alcohol,  or  even  following 
digestive  disturbances.  Clinically^  howe\'erf  it  is  rare  to  see  casts  in 
which  there  is  not  an  a^tsociated  or  a  preceding  disease  liJghcr  up  in  the 
respiratory  tract.  The  diffused  hypcrtn»phic  variety  arises  frutii  ob- 
structt^d  nasal  l)n*athing  and  froiy  the  diwharges  into  the  pharynx 
from  tlie  sinuses.  Other  sources  of  irritation  may  also  be  present,  but 
they  are  generally  incidental  ami  of  secondary  importance. 

The  etiology  may  be  classified  imder  the  followHng  h«idings: 

1.  Improper  preparation  of  the  inspirol  air  on  a<c4)unt  of  na.sal  and 
sinus  diseases. 

2.  Heniutogenous  irritation  of  the  larynx  in  niuuth  breatliing,  hepatic 
and  (ligestivedisortiers. 

3.  Passive  hvperemia  in  canliac  <lisease,  thoracic  tumors  arol  enlargeti 
glands. 

4.  Smoking,  the  inhalation  of  dust-lailen  air,  the  excessive  use  of 
ak'ohol,  ami  the  violent  use  oS  the  voice. 

5.  Climate  conditions. 
t3.  Age  and  sex. 

Mouth  breathing,  adenoids,  deflections  of  the  septum,  lurbinal  hyper- 
trophy, sinuitis,  and  [«ilyf)i,  also  improper  breathing  by  public  speakers 
and  singers,  lead  to  a  diffused  Irritation  of  the  laryngeal  mucous  mem- 
brane. As  the  impro|>erly  iireiMiritl  air  and  secretions  jwss  over  the 
whole  laryngeal  mucosa,  there  is  a  diffused  hypertrophy.  As  the  air 
in  ilamp  colli  weather  is  more  irritating  than  it  is  in  warm  and  bright 
wcjither,  it  follows  that  the  symptoms  are  aggravate*!  during  the  winter 
aiwl  «irly  spring  ninnlhs  in  the  higher  latitudes.  This  is  (^pix-ially 
true  in  the  rt^on  of  the  Great  Lukes  ami  on  the  northern  Atlantic  coast 
of  the  United  States. 

Tlie  breatiuTig  of  improperly  prepared  air  results  in  deficient  oxygena- 
tion of  the  tissues  ntnl  an  excels  of  carbon  dio.\ide  in  the  bkxxl.  This 
in  turn  disinrbs  the  metal)olic  pr*H-e.s.-<e?<,  and  still  further  loads  the  blood 
with  deleteri<His  material.  This  btixnl  in  cirenlatiiig  througli  the  laryn- 
geal mucasa  irritates  all  its  jMirLs,  ami  causes  a  dilTused  hyperemia  aiKl 
hypertr»)phv.     The  excessive  use  of  alcohol  and  tolmcco  similarly  affects 
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llu'  larviix.  Suioking  (Iocs  it  bvdinvt  irritatiuii,  aiwi  iiHlirtflly  through 
the  ))loix).  Tlic  iiignsltou  uf  ulroliol  ulTiH-t-s  ihe  larvux  Uy  direct  irrita- 
tion of  neiglilxiriiig  parts,  and  tliroti^fh  the  eireulution,  to  say  noOung  of 
the  dige-stive  and  iiietJilHilic  di.sliirhnitees  thus  arfiusitl.  The  fctregoiiig 
etiolo^ral  factors  prefiispase  the  lamix  toaeiite  attack.^,  and  the  chronic 
state  Ls  tisnally  a  -se(|TU'I  or  a  continuation  of  rcpeateil  acute  inHaniinatii>ii.s. 
I  am  of  the  opinion  that  throiigli  <li.seH.se  and  oKstniction  in  the  nose  the 
laryngeal  nnicosa  is  kept  in  a  state  of  irritability,  and  \:i  made  susceptible 
to  chronic  inflammation  by  tlie  iriMpimtion  uf  the  improperly  prepiiretl 
air  and  by  tfie  toxins  in  the  l)lood.  At  the  age  of  puberty  iniys  are 
subject  to  attacks  of  chronic  lur^'ngitis  on  account  of  Uie  unstable  cotmH- 
tion  of  the  vasomotor  nen-oiis  system,  the  rapifl  development  of  tlie 
larynx,  un<l  the  cotKsefiuent  instability  of  the  same.  Any  dLsea-se  r)f  the 
heart,  wherein  there  is  an  interference  with  the  n*tiirn  circulation,  may 
cause  hnskines.s,  and  perhaps  cliffus*-!!  hypertrophy  of  the  nnicons  mem- 
brane. Thoracic  tumors,  or  cnlargctl  thoracic  and  cervical  glands,  also 
interfere  with  the  return  circulation,  and  tcu4l  to  hypertrophic  changes. 
Sionec-utters,  tobacconists,  metal  workers,  ami  workers  with  certain 
cIicmiciiLs  arc  often  alTirted  by  chronic  laryngitis  from  the  itdialation  nf 
the  contaminatttl  air.  Men  are  more  often  affected  llian  women,  for 
ab\'ious  rea.sons.  The  aged  are  more  prone  to  it  on  account  of  the 
vascular  and  glandular  ciianges  acconijmnying  senility.  IiKleed.  many 
old  people  living  in  the  northern  fmrt  of  tlie  Cnitcd  Slates  are  more  or 
less  afflicttxl  with  chronic  laryngitis. 

Palholoffif. — I'hcre  is  a  diiTused  hypertrophy  of  the  larsiigeal  mucous 
membrane,  incluiling  the  glandular  and    the  connective   tissue.     The 
blo(»dv<'ssels  are  bnl  little  jiffwlfnl  excepting  a  few  small  arlcries  on  thej 
surface  of  the  epiglottis  and  the  vocal  conls,  where  they  may  be  enlargetl. 

Sf/mptom^. — The  obji-ctive  snnptoms  of  the  iHffuse<l  hypertropliic 
Uryngitis,  if  carefully  stndiei],  are  somewhat  ihlTcrcnt  from  those  of  the 
other  two  varielit-s  of  hypertrophic  laryngitis,  and  areas  follows: 

Diffused  hyperemia  of  the  laryngeal  mucous  membrane.  incliKling 
that  of  the  epiglottis,  is  usually  present.  It  may  he  more  pronounc«i  in 
the  ventricular  pfiuches,  on  the  epiglottis,  the  aryepiglottic  folds,  or  on 
the  vcx-al  and  the  ventricular  Imnds.  IiidetxI.  it  <iftcn  spreads  from  one 
part  to  another  in  the  onler  given  alxtve,  until  in  the  later  stago.s  it  is 
general.  In  singers  and  speakers  the  hyperemia  is  generally  greater  on, 
or  is  entirely  limiteil  to,  the  true  conls.  The  color  varit-s  in  difTerenl 
individuals,  and,  inrleed,  in  the  same  case  at  diffen'iit  tinu^.  The  conls 
may  Ix'  the  normal  ivory  white,  or  pinkish  rwl,  or  lliey  may  Ih*  streakeil 
with  nil,  or  of  a  iMile,  mottlwl  brown  or  slaty  gray.  Enlarg«l  bliKxl- 
vcsscls  are  rarely  seen,  except  upoii  tUv  epiglottis  and  the  vocal  conl.s. 

The  secretions  are  increased  IhU  little,  indee*!,  in  some  cases  they  are 
ttppaivntly  decreasetl.  The  image  may  present,  therefore,  either  a  moist 
(»r  a  dry  mcnibmne.  The  liypereniia  is  nircly  demonstrable  l)y  lar\Tigiv 
scopic  exantinalion.  The  mobility  of  the  i-onls  is  u.snally  unaffii-tiil, 
though  in  .some  cases  there  is  a  tardy  action  from  the  inhltndicm  <»f  the 
inu-seles. 
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TliP  siiljjcx'tivc  .symptoms  Hbvc  reference  to  thr  voire,  the  wMtse  of 
urciinnilntfil  spcrrtions,  srni  the  case  with  which  the  voeiil  apparatu-s 
iK^oim^i  tired.  The  vuii-**  UfHtii  rising;  is  often  (jiiite  huskv,  or  even 
aphoiiie.  During  the  day  it  ht'eoines  nearly  or  entirely  elear,  unless  it 
is  us«l  excessively.  In  tliis  event  it  i-enmias  husky,  ami  is  atlendeii  I>y 
aohitifi;  in  the  larynx.  The  .secretions  are  rarely  increased  and  are  souil'- 
timcs  diminishcH]  in  rjnanltty. 

llie  dilfiiscil  liypen'mia  and  h^7)ertrophy  give  rise  to  the  sense  of 
aceunnilated  Mvn'tions  and  the  desire  to  clear  the  throat. 

I}iaiftiinti-t.  -The  diagnosis  is  l«ise<i  upon  the  hoarseness  or  aphonia,  the 
ditfuseil  hyperemia  in  the  later.staj^'e,  the  absence  of  discrete  hypertrophy, 
ami  tlie  small  amount  of  expectoration,  except  when  complicflted  by 
bn>nchitis. 

Profjuosis. — The  prognosis  in  the  early  stage  is  good,  but  when  the 
hv[KTemiii  has  extended  over  the  entire  Tmicasa  it  is  not  so  favorable. 
If  the  hiryngitis  is  due  to  the  excessive  use  of  alcdhol  or  lobacro,  or  to 
an  exees,sive  or  \nolent  use  of  the  voice,  the  excesses  should  U*  corii-cted. 
]f  it  Is  due  to  niLsal  okstniction  or  tn  luienoids  these  conditions  should 
l>e  corrected.  No  matter  wliat  the  cause,  tlic  prognosis  as  to  the  voice 
is  ImuI  if  the  hypertrophy  is  pronounced.  In  these  cases  there  may 
lie  an  infiltration  of  the  thyro-arvteiioidei  interni  muscles,  thus  giving 
ri.se  to  a  sluggish  action  of  the  conls. 

Trratitu'ttt, — Fnjin  tJie  fon-goiiig  description  of  the disea.se it  is  apparent 
tliat  llie  treatment  nujst  be  addres.sed  to  (a)  the  correction  of  tlie  pre- 
existing nasal  and  sinus  disca.ses;  (h)  the  rentoval  of  arlenoitls;  (r)  tlie 
<liscontinnaiiee  of  the  use  of  tolmcco  and  uhiiliol;  (r/)  the  correction  of 
digestive  and  hepatic  disoniers,  and  {e)  the  avoidance  of  exces.sivc  use  of 
the  x-ocal  organs. 

When  the  nose  and  accessory  sinuses  are  the  seat  of  a  catarrhal 
or  a  suppurative  inHanniiation.  It  should  rec-eive  appropriate  attention. 
DeflHctiiias  of  the  septum,  turbinal  hypertrophies,  .sinuitis,  polyiii.  etc., 
should  \*e  corrected  or  removed  by  suipcal  pnx'edun^s.  Adciu>ids,  if 
present,  even  though  they  are  somewhat  rcdnt'tnl  by  atrophy  in  adults, 
should  Ik*  removed,  and  tlie  a.ssociale<l  epipharyngiris  tr«ite<l  with  silver 
applications.  The  faucial  tonsils  ubeii  enlargetl  nrdisease<l  shraild  Im» 
removed  in  their  entirety.  'I'lie  use  of  tuliacco  and  alcoholic  beverages 
shoulil  )m*  forbidden,  as  but  little  l>enefit  can  be  expei-ted  wliile  the  larynx 
is  subjected  to  their  deleterious  effects.  Singers  who  practice  hnproper 
placement  of  the  voice  should  either  Im'  forbidden  to  sing,  or  Im>  t^inght 
pro[>er  rnetli(xls  of  voice  building.  (S^-e  the  Singing  Voiee.J  Violent  use 
of  the  voice,  either  in  .singiitg  or  sjM'aking,  should  l>e  avoided. 

The  u.se  of  sprays,  gargles,  and  oily  nebidic  by  the  patient  an*  of  little 
value.  These  reme<Iies,  at  mcwt,  can  do  no  more  than  thin  the  .seenv 
tions  and  thus  facilitate  iheir  expulsion. 

lAH-ni  appliciitions  of  a  2  to  lU  per  cent,  solution  of  the  nitrate  of 
silver  with  Sajou.s'  forceps  shoul<l  he  made  thrw^-  times  a  week.  The 
chloritle  of  '/aim:  m  the  same  strengili  should  l>e  trie<l,  although  J  have 
found  nothing  as  efticaciou.s  as  the  nitrate  of  silver.     Other  pn'i>ara- 


WOF  THE  LARYNX 


tion.s  of  silver  in  my  hands  have  proved  <lisappnintin|;.  In  making 
uppiicatioas  to  the  larynx  the  excess  of  fliiifl  shouUI  be  squetv.wi  from 
the  cotton,  to  prevent  it  trickliiif^  between  the  cords,  where  it  would 
excite  .spasm  of  the  laryngejil  muscles.  Should  a  s])asni  occur,  huve  thr 
patient  take  a  uuniber  of  i[ecp  l^rcatlLs  in  rapid  succession.  Sustainwl 
efforts  of  this  sort  quickly  stop  the  spasms.  Spasms  of  the  lar}'nx  excited 
by  an  excess  of  silver  solution  may  be  so  violent  as  to  cause  cyanosis  and 
extreme  apprehension  on  ihe  part  of  the  [uitJent. 

G>nstitutional  remedies,  as  saline  cathartics,  calomel,  and  the  iodide 
of  potash,  should  l>e  given  if  sj'philis  is  suspected.  They  are  often  of 
value  in  small  doses  when  syphilis  is  not  present,  as  the  cathartics 
improve  the  elimination,  white  the  iodiile  of  potash  stimulates  the 
glands. 

The  improvement  following  tlie  correction  of  digestive  and  hepjitic 
disorders  is  often  very  gratifying-  To  tliLs  end  I  advise  the  daily  use 
of  one  uf  the  bitter  salines  in  small  doses,  ami  a  Bve^rain  dose  of  tlic 
iodide  of  potash  three  times  a  day-  In  aildition  l*»  these  remedies  it  may 
be  necessary  to  use  others,  according  to  the  nc^xls  of  the  case.  If  chronic 
broncliitis  is  present,  the  adtiiinistration  of  a  ferniginons  tonic,  with  five 
grains  of  the  iodide  of  potash  three  times  daily  for  from  three  to  six 
months,  will  often  effect  a  cure  of  both  the  laryngitis  and  the  bronchitis. 
1  recall  one  case  that  gained  twenty  pounds  in  five  montlis  under  tliis 
treatment. 

The  hygienic  conditions  shoul<i  be  g(XKl,  the  living  and  the  sleeping 
rooms  ventilate<l,  ami  proper  clotliing  worn.  Even  with  all  tJiese 
precautions  it  is  often  impossible  to  greatly  impmve  the  cjuality  of  (he 
voice. 

(6)  Discrete  or  Localized  Hypertrophic  Laryngfitis.  —  StftioriytM.  — 
Clironic  subjective  laryngitis;  laryngitis  hypoglotlica;  choMilis  vocalis 
hypertrophica  inferior;  Stoerk's  bU-niiorrhea. 

Di.scretc  or  localized  hypertrophic  laryngitis  is  characterized  by 
hoarseness  or  aphonia,  dyspnea,  a  brassy  cough,  and  an  infiltration  of 
tlie  tissues  in  the  sidiglottic  space. 

Eiiohfjy  and  Pafhnhgy, — ^The  pathological  changes  are  the  same  as 
those  given  under  thediffusefonn,  except  they  are  more  localized. 

Symptoms. — The  subjective  symptonus  arc  alwut  the  same  as  those 
given  under  the  diffuse  fonn,  but  they  are  greatly  exaggerated.  The 
iioarseness  usually  umoimts  to  aphonia.  The  hypertrophic  tissue  in 
the  subglottic  space  and  the  infiltration  of  the  laryitgeal  mu.sclcs,  interfere 
with  the  nonnid  movements  of  tlieconls  to  such  an  extent  that  approxima- 
tion is  often  inipos.sible.  The  dyspnea,  or  >iuffi>cative  symptoms,  are 
due  to  olistruction  in  the  glotti.s.  The  bra.ssy  cough  is  cliaracteristic  of 
obstructive  swelling  and  hypertrophy  in  the  subglottic  region. 

The  objective  signs  of  this  variety  of  laryngitis  arc  quite  chnraeteristic. 
The  hypertrophied  tissue  below  the  coiils  appears  as  two  sausage-like 
masses,  nearly  parallel  with  and  beneath  the  true  cords.  Their  color 
varies  f  mm  a  pale  grayish  pink  to  the  pronounced  red  of  active  inflamma- 
tion.   The*  epiglottis  is  also  congested,  enlargetl  Itloodvessels  passing 
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over  its  posterior  surface.  In  some  cases  there  is  more  or  less  edema. 
In  thcsp  cases  rle^Miitilion  is  clittirult,  owing  to  the  imprrfcft  olasiire  of 
thcglultis.  The  djspnfaindiarretc  liyperlropliic  laryngitis  is  increased 
upon  exertion.  Patients  sometimes  complain  of  a  sense  of  stufSness,  or 
of  a  foreign  body  in  the  larynx.  After  the  disease  is  well  advanced  the 
alxjve  syniptonis  an*  fairly  persistent,  as  the  hyi>ertr()phic  swelling  is  a 
Hx«l  factor.  Upon  attempted  phonation  the  conis  fail  to  approxiniate, 
and  instead  of  the  free  etigcs  presenting  straight  lines  they  are  slightly 
concave  or  wavy,  owing  to  the  weakness  of  the  atxiuetor  and  tensor 
nniscles  from  infiltration.  No  donht  the  hypertrophic  masses  in  the 
subglottic  region  also  interfere  with  the  movements  of  the  cords.  ITie 
secretions  are  thick  and  whitish  in  color  and  are  often  accimiulated  in 
the  interaryienoid  space,  ami  over  the  sluggisldy  moving  cords. 

Diaguonn. — Rhinosclennna  presents  some  points  of  similarity,  hut  in 
vinv  of  the  fact  that  it  is  a  very  nire  disease  in  this  country,  and  that  if  the 
subglottic  swelling  is  touched,  mider  cocaine  anesthesia,  with  a  curved 
pnjix*,  it  is  yielding,  whercjis  in  rhinoscleroma  it  is  hard  and  resi>(ant. 
there  is  little  difficulty  in  excluding  rtunoscleroma.  The  removal  of  a 
piece  of  the  growth  for  microscopic  examination  may  be  practised  in 
case  of  doubt.  This,  when  stained  by  Gram's  method  (see  Rhino- 
scleroma),  shows  the  characteristic  cell  formation  and  the  bacillus  of 
rliinoscleroma  If  that  disease  is  present. 

PwgnosU. — On  account  i»f  the  hypertrophic  swellings  below  the  cords, 
the  dyspnea  may  become  s<»  pnmonnced  as  to  require  the  perfornianee 
of  Iracln-otorny  (sec  Tracheotomy),  and  the  wearing  of  a  tube  tlirougliout 
tlie  remainder  of  life.  The  danger  from  suffocation  and  the  pulmonary 
complications  incident  to  the  wearing  of  the  tracheal  tube  render  it  a 
grave  disease. 

Trfoimmi. — Before  undertaking  the  treatment  the  cause  or  causea  of 
the  affection  should  Ik*  carefully  stndietl.  When  the  etiology  has  l>een 
definitely  determined  an  endeavt^r  .should  be  made  to  overcome  the  pre- 
disposing causes  of  the  disease.  If  rheumatism,  gout,  tl}'spepsia,  anemia, 
or  constipation  (Wnts^in  Williams)  arc  present,  appropriate  reniwHes 
sliouM  lie  given.  The  itxlidc  of  potash  and  the  protoioclidc  of  mercury 
shoukl  l>e  given  in  suspK-ted  syphilis,  or  even  if  sy-philis  is  not  suspectea, 
as  they  often  promote  more  or  less  absorption  of  the  deposit.  Tonic 
remedies,  as  iron,  arsenic,  quinine,  gentian,  and  strychnine,  should  be 
given  to  promote  the  general  tone  of  the  system  aiul  ti.»  innervate  the 
laryngeal  muscles.  Olwtniclive  lesions  and  inilaminatory  diseases  of  tlie 
nasal  <*ha}rd>erH  and  of  tlie  epipliarynx  should  be  remedied  by  appropriate 
medicinal  and  surgical  meju^ures.  If  the  excessive  use  of  tol>n<TO  nnrl 
alcohol  enter  into  the  etiology  their  use  should  be  intenlictetl.  Tl)e 
local  application  of  astringents,  as  the  chloride  of  zinc  (10  (o  .'iO  grains 
to  the  ounce),  nitrite  of  silver  (10  to  '.iO  grains  to  llie  ounce),  alum  (5  to 
15  grains  to  the  ounce),  should  be  made  with  Sajous'  laryngeal  forceps 
or  with  the  spniy  during  phonation.  A  change  of  climate  or  a  sea 
voyage  is  sometimes  beneficial,  though  not  curative.  I^Jist,  but  not  of 
lea.st  importance,  Ls  the  absolute  rest  of  the  vfjcal  organs.     Impmvemcnt 
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is  somellincs  strikirij;  when  these  precautioas  are  faitlifiillv  oliserved  for 
a  few  (Jays. 

(c)  Ohorditis  Nodosa. — Synonyms. — Trachoma  «f  tl»e  vot-al  eords; 
cburtlitis  UilKTiisa;  singcr'.s  mxhiles;  parhydeririia  laniigi-s. 

riKmlili.s  m)ch)sa,  or  "singer's  nodules,"  is  charaeterizeil  hy  the  forma- 
tion of  nodules  along  the  free  bonier  of  one  or  lK>th  of  Uie  vocal  <'itnl.s. 
Simie  authors  claim  they  are  more  often  nearer  the  posterior,  uml  others, 
that  they  are  more  often  at  the  junction  of  the  anterior  and  the  middle 
thinia  of  the  C(irds.    The  castw  I  have  stn^n  have  been  in  the  latter  position. 

Etiofofjy. — The  nodule-s  u.siiully  occur  in  coimecUon  with  chronic 
hypertrophic  laryngitis  in  singers  and  public  speakers  who  use  faulty 
metliocjs  of  respimtion  an«l  voice  placement  (Curti.s).  Curtis  insists 
upon  lower  castal  rcspiraTion  with  the  upper  ribs  elevated,  and  that  the 
jKiiient  .should  practice  voice  placement  by  attacking  the  initial  tone 
with  the  lips  gently  closed  as  in  humming,  so  that  when  they  are  ptuckeil 
with  the  finger  the  tone  Hows  therefrom.  If  the  tone  does  not  emit 
through  the  lips  when  pJucked,  but  entirely  through  tlie  nasal  chambers. 
it  is  an  cviilence  of  faulty  voice  placement.  When  such  is  the  case  there 
is  an  overteii.sion  of  the  intrinsic  an<l  e.\(riii.sic  muscles  of  the  lar^x. 
This  causes  attrition  of  the  cords  in  phonution,  hence  the  niMlnles. 
('lijari  elaim.s  that  cbonbtis  nodo.sa  is  a  typical  pachydermia  laryngis. 
Ilajek  thinks  (he  nodules  are  glandular  In-pertrophies.  The  term  as 
hen'in  usi*d  refers  to  nodules  from  improper  voice  placement. 

Pathology. — The  iukIuIcs  consist  of  layers  of  stratified  stpiamous 
epitlieliiim  surrounded  by  a  circle  of  congested  tissue.  They  are  not 
unlike  corns  from  ill-fitting  shoes. 

Symptoms. — As  the  iicides  accompany  a  diffused  hypertrophic  laryn- 
gitis, the  .symptoms  are  .sometimes  .similar  to  tho-se  4le.scril)«l  under  lliat 
condition.  The  special  subjective  symptoms  have  reference  to  the 
inability  of  the  singer  or  the  public  .'ipenker  to  strike  the  tone  he  di^ires, 
especially  in  the  middle  register.  \Vhcn  the  eonis  are  widely  separateil, 
as  in  the  lower  rt^gister,  no  difficulty  Is  experienced,  as  the  opposing 
nodes  do  not  touch.  When  the  higlier  register  is  attempted,  the  pos- 
terior thinis  of  the  cords  are  necessarily  closely  approximate*!  ar>d  not 
in  use,  and  the  voice  is  not  greatly  affectetl.  \Vlien,  however,  the  middle 
register  is  attempted,  the  ronls  vibrate  their  entire  length,  and  as  the  mules 
touch  they  interfere  with  the  voice  ])ro(hiction.  Hence,  a  prominent 
.symptom  is  the  ilitticully  in  tone  placement  experienced  by  .singers  In 
attempting  to  use  the  voice  in  the  mithUe  ri'gister.  The  laryngoscoplc 
image  sliows  a  notlulc  on  tlie  free  border  of  one  or  lK)th  conls,  usually 
at  the  junction  of  the  posterior  and  the  middle  thirds,  though  the  notlules 
may  occasionally  form  an^Tvhere  along  their  borders.  If  both  cords  are 
involveil  the  mxlules  are  exactly  opposite.  A  small  area  of  bypen*nua 
is  often  present  at  the  Ittuse  of  the  inKlute.  If  diffuswi  hypertrophic 
changes  are  present,  they  may  not  l»e  apparent  exee])t  as  shown  by  (he 
hyperemia. 

Prof/nosis. — The  prngnasis  in  .so  far  a.s  the  nodules  are  concerned  i.H 
good,  provided  the  patient  faithfully  follows  the  instructions  contained 
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in  the  fhupU't  on  the  Singing  Voice,  or  hy  practising  external  ma.ss8gc 
of  ihe  lanTiK,  as  recommended  bv  Miller. 

Tre<ttmeni.—^\\t.  trcHtnicnt  consists  in  refraining  from  singing  and 
IoikI  speaking,  ami  in  practising  proper  methol.s  of  lirealliing  and 
tone  placement.  This  should  l)edone  underun  iiitelligent  and  itpprwiu- 
tivc  instructor,  which,  alas!  Ls  hard  to  find.  I  have  treated  a  few 
cases  of  "singer's  no<hileiS."  aceonling  to  Curtis'  suggestions,  with  most 
t'xcellenl  results.  In  none  of  the  eases  did  I  resort  to  either  local,  medi- 
cinal, or  surgical  treatment,  as  the  notlules  were  apparently  the  result 
of  faulty  methods  of  siiiging. 
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If  thought  wlvisable,  the  astringent  remerlies  describeij  uiuler  discrete 
hypertrophic  laryngitis  may  lie  used.  In  extreme  cases  it  may  l>e 
necessary  to  remove  the  nodules  with  an  intralaryngeal  cutting  forceps 
(Fig.  271 ).  This  should  be  clone  only  after  failure  to  cure  by  the  other 
methods  suggeste<l.  Miller  reconuncn<ls  external  massage  of  the  larynx 
with  a  mechanical  vibrator  as  an  ailjunct  to  pruper  training  in  tone 
buililing  and  voice  placement.  The  massage  improves  ihc  circulation 
and  nutrition  of  the  nuicuus  membrane,  increases  the  Itx-al  migntcion 
of  hnikitcytcs,  and  relieves  tfie  associated  lani'ngeal  intlanunation. 

Atrophic  Laryngitis.— Synonjrm.— laryngitis  sicca. 

.\lnipliic  ljiryngiti>  i>  charactenziil  by  a  burning  or  pricking  .sensa- 
tion after  exercising  the  voice,  aixl  by  suffocative  attacks  (simulating 
spasmodic  croup  and  asthma}  during  the  Tiight. 

EtioloEry.  Thf  atrophic  c'hiinges  in  the  larynx  are  usually  secomlar)' 
to  the  same  process  in  the  nose  and  pharynx.     Boswurth  believes  there 
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is  s*jinc  influence  brought  to  Ix^ar  upon  the  mucous  glands  of  tlic  lami- 
gcal  mucous  uiembraiie  wluch  deprives  them  of  tlieir  secpetory  jMiwcr, 
and  lliat  tlils  influence  is  often  indej>endent  of  intranasal  or  pliaryngeal 
atrophy.  According  to  my  ob.s*-r\'atiun,  atrophic  laryngitis  is  often  sec- 
oiidar\'  topthnioiditis  and  sphcnuiditis,  and  I  usually  a^ldivss  thcnifieutic 
incasures  to  these  cavities  us  well  as  l(»  the  lannx. 

Pathology. — The  mucous  membrane  undergoes  a  retrograde  change, 
fibrous  tissue  Bnally  replacing  the  normal  elements  constituting  llie 
mucous  meinbraiK*  and  submucous  tissue.  The  mucous  glan<ls  and  the 
blood  vessels  disappear,  or  become  greatly  diminished  in  size.  The 
ciUated  columnar  epitlielium  is  gradually  replaced  by  squamous  epithe- 
lium, llie  secretions  arediminishetl  in  quantity  and  changed  in  quality, 
They  are  thicker  and  aflmixed  with  white  corpuscles  and  epithelial 
debris.  The  desiccatoti  .secn^tioii  ap]H*ars  as  brownish,  blackish,  or 
grayish  crusts  on  the  cords,  and  in  tlie  interaiyterioid  space.  Ulceration 
of  the  mucosa  is  not  generatly  present,  though  it  may  be,  especially 
on  ihc  pasferior  wall. 

Symptoms,— After  using  the  voice  there  may  be  a  burning  or  pricking 
sensation  in  the  throat.  Cough,  of  a  hoaree,  spasmoilic  character,  is 
excitwl  by  the  presence  of,  and  the  attempt  to  remove,  the  crusts  from 
the  lar}'n.\.  The  cough  and  hoarseness  are  more  pronounced  in  the 
morning.  Dyspnea,  siirujlating  spasmodic  crf)Up  or  asthma,  may  occur 
at  night  on  acctnint  of  the  aL'cumulation  of  the  crusts  over  the  vocal 
cords.  Upon  laryngoscopic  examination  the  mucous  membmne  appeam 
pale  and  dry,  with  disco!orei.i  crusts  on  tlie  cords,  or  in  the  inlcrarytcjioid 
space.  They  may  also  Ik*  seen  upon  the  posterior  wall  of  the  larynx  in 
some  cases,  especially  if  there  is  ulceration  in  this  r<^on.  The  conis 
are  ilry  ami  vvrinkUxi  am]  more  tir  less  covered  with  crusts.  The  trachea 
may  l>e  dry  ami  glaze<i  or  covered  with  crusts. 

PrognosiB. — Tlie  prognosis  is  bad  except  in  thase  oases  in  which  tl»e 
alropliif  I'lianges  have  progressed  but  little.  In  such  castas  the  .surgical 
exenteration  of  the  ethmoid  and  sphenoid  sinuses  may  effect  a  ciire  or 
an  amelioration  of  the  diseases,  provided^  of  course,  the  sinu.-jes  are 
affected. 

Treatment. -The  internal  administration  of  the  io<lidc«  occasionally 
stimulates  glandular  activity  and  thus  affi>rds  relief.  PiUx-arpine  may 
also  be  given  for  the  same  ]>urpose  if  the  heart  is  strong.  It  should  never 
be  given  without  first  making  au  examination  ol  this  organ.  Tlie 
<*hlori(le  of  autmoniurn  and  cnbelts  stimulate  the  glands  and  thins  llie 
.secretions,  rendering  thi'tn  cjusicr  totlislodge.  The  inhalation  of  arnnia- 
lics  in  solution  in  olive  oil,  thrown  into  the  larynx  with  a  nebulizer,  is 
grateful  and  affords  temporary  relief.  Metlicated  lozenges  with  a 
mucilaginous  l)ase  niay  be  used  to  protect  the  dry  membrane.  A  warm, 
moist  clitnate  or  a  sea  voyage  will  amcli<>r:itc  the  symptoms.  Careful 
attention  shoiiltl  be  given  to  the  otnuHtioii  of  the  nose,  the  accessor}' 
sinuses,  and  the  pharynx.  If  the  nose  is  kept  free  from  crusts  and  the 
secretions  are  increase*!  the  larynx  will  undergo  a  corresponding  im- 
provement.    In  empyema  of  the  posterior  ethmoidal  and  Uie  sphenoidal 
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cells  tbe  secretions  ijist-hargo  into  the  phuryiix  iiml  iriukle  tlownwaiii 
iiilo  the  Uirjiix,  where  (hey  iMX'ome  dried  ami  adherent  tn  tlie  posterior 
wall,  or  IixJjtrc  upou  the  cords.  In  such  eases  great  iniprovement 
f4tllo\v.s  the  radical  openitive  tn^atinont  of  the  sinuses. 

Hemorrhagic  Laryngitis.-  Synonyma.— Spurious  hemoptysis;  laryn- 
geal hemorrhage;  MetHlin^  in  the  throat;  spitting  blood. 

By  hetnorrliagie  laryngitis  is  meant  a  laryngeal  inflannniititjn  acconi- 
paiiiifl  by  hemorrhage  fn»in  the  laryngeal  mucous  meml>rane.  The 
.spitting  of  b1(Kid,  or  henioptysi.s,  is  not  always  of  [arvn^eiil  origin.  It 
may  come  from  the  nase,  the  pharjiTix.  the  trachea,  the  bronchi,  or  the 
lungs.  The  term  hemoptysis,  or  .spitting  of  blood,  .should  l>e  limitetl  to 
hemorrhage  from  the   lungs,  and    especially  that   occurring  in  tuJH'r- 

rlilir^is. 

Etiology.  -Ileniorrhaye  occurring  in  the  course  of  laryngitis  is  due 
to  ulcerutioiLs,  acute  inttainmatioiis,  and  the  excessive  use  of  the  voice. 
Syphilis  anil  luljerculosis  of  tlie  larynx  may  be  a(tende<t  by  laryngeal 
hemorrhage.  Alhuntinuria.  dialwtes,  variolii,  typhoid  fever,  yellow 
fever,  leukemia,  hemophilia,  aral  malignant  disejise  als<)  pr<!fli.spose  to 
li(-niorrliJtg<s. 

Symptoms.  -If  a  chronic  laryngitis  is  pnsent  the  usual  symptoms  of 
5Ucli  a  cunditi<in  are  present.  (See  Clironic  Ijiryngitis.)  Added  to  tfiis 
tlic  fiaticiit  complaiiLs  of  a  tickling  sensation  in  the  (hroat,  fotlowetl  by 
cough  anci  the  e.xpeetDralion  of  blwjd.  The  quantity  varies  from  a  mere 
streak  to  a  mouthful;  usually,  however,  it  is  small. 

The  laryngoscopio  examination  shows  one  or  more  areas  of  extra- 
vasated  bloo'l  on  the  conis  or  mucous  membrane,  and  perhajw  some 
frt-sh  fluid  blood  may  still  chng  to  the  surface  of  thi-  laryngeal  mucosa. 

Treatment.— Ordinarily  no  treatment  is  required.  iVstrigent  sprays 
anti  the  external  application  of  ice  may  l>e  tried.  If  the  coughing  is 
continuevl,  it  should  lie  quieted  by  the  admiuistratiou  of  morphine  by 
hyp<jdermic  injetiion  (Coakley  I.  'Hie  act  of  cuugbing  prevents  coagula- 
tion and  tends  to  prolong  tlie  1>hHiling. 

General  Diagnosis  of  Ohronic  Laryngitis.— The  dilTereniial  diag- 
nosis of  chronic  laryngitis  fnnn  other  laryngi-al  »Jis«tses  is  not  abvavs 
ea**ily  umde.  It  may  l>e  c»mfonnde«l  with  laryngeal  tuben-ulosis,  syphilis, 
aileiiitis,  carcinoma,  and  eertain  lM*nign  growths. 

Tithercvlosh  is  characleriwxl  by  a  rapid  pulse,  elevation  of  tempera- 
ture, loss  of  appetite,  emaciation,  and  a  general  lowerwl  vitality.  These 
.Hvmptonvs  are  not  present  in  chronic  laryngitis.  An  examination  of 
sputum  for  tuliercle  luicilli  will  still  further  aid  in  the  diagnosis.  A 
Uryngoscopic  examination  doe.s  not  always  settle  tlie  diagnasis.  uidess 
the  tar)'nx  is  the  seat  of  the  tnU'rculous  infiltration.  In  must  eases  of 
liitiercutosis  (he  laryngeail  imuvksa  is  ashen  gray  in  contrast  with  the 
dilTused  h\'percinia  of  chronic  laryngitis.  In  the  inflammatory  type  of 
laryngeal  tuberculosis  (mixe<l  infection)  the  mucosa  is  red,  but  the 
swelling  of  the  an,'tenoid  cartilages  is  loo  great  to  Ije  mistaken  for  catarrhal 
inllanmiation. 

If  tlie  tuberculous  process  is  well  advanced  ulcerations  may  be  present. 
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Si/phUitic  affection.s  of  the  Urynx  niay  present  iniicli  the  same  appear- 
uiK'e  u-s  the  edemuttnis  type  of  ehronie  laryngitis.  Hyperplasiu  iimy  be 
present  m  botii  diseases,  but  is  more  often  present  in  syphilis.  Careful 
iiispti'tion  will  often  reveal  small  nleers.  whifh  eonclition  lenils  to  the 
(liagnixsis  of  syphilis.  An  accurate  history  uf  the  case  is,  therefore, 
necessary  to  make  the  iliiferctitial  diafpiosis.  In  the  tertiary  stage  the 
diagnosis  is  easily  made.  The  ulcers  in  hypertn>phic  larsnpitis  are 
statiunary,  wliile  those  of  syphilis  an<l  tulierculosis  are  deep  and  spread 
rapidly. 

Carrinoma  in  the  siil>glottic  rej,Hon  is  distinpiished  from  tliscrele 
h\']>ertnjphie  ljir\'npitis  hy  the  nodular  outline  of  the  growth  and  ihc 
eachexift  present.  Perietiondritis  in  this  re^on  n^ore  nearly  simulates 
carcinoma  on  aeconnt  of  the  nodular  outline  of  tlic  tumor-like  mass. 

In  lupits  the  surface  of  the  membrane  is  markedly  r«l  and  j^niilar. 

Sarmma  of  the  larynx  prc-ients  a  red  and  an  uneven  contour,  whcn^s 
ill  all  forms  of  hypertrupliy  the  swelling  ami  purulent  disclurgc  come 
on  U-fore  the  perichon<lrilis  l>ecomes  manifestttl. 

Efirhondroffis  of  tile  laryngeal  cartilages  Ls  ditferentiatei]  from  edema- 
tous laryngitis  by  the  .sense  of  hanlncss  on  pndw  prcs-sure  and  the  un- 
even contour  of  the  swelling. 

Paraii/sis  of  the  pasterior  crico-arytcnoid  muscle  may  be  mistaken 
for  subglottic  hypertrophy  unless  a  careful  examination  is  maile.  In 
paralysis  the  lagj;ing  ninvemeiiLs  4>f  the  conls  reveal  the  nature  of  llic 
lesion.     The  paralysis  may  also  be  imistaken  for  pachydermia  laryngis. 

Prolapse  of  the  rentricia  is  ditTerenliatod  from  superior  h\']jertrophy 
by  the  pronoiuK't*<I  pitting  upon  probe  pressure. 

Anfjinn  larfjuijifi  is  ditTerenliateil  from  heninrrhagic  laryngitis  by  the 
elevated  whorl  of  blixw  I  vessels  and  the  ahsence  of  lieinorrhflge. 

PapiUonm  is  di.stingiushed  from  chorditis  nodosa  by  the  point  of 
attachment,  and  the  size  and  shape  of  the  growth. 


DIPHTHKRU;  TRACHEOTOMY;   UITUBATIOH. 

Definition. — Diphtheria  is  an  acute  inf(*ctious  di.sea.se,  characterize<l 
by  the  pre.srne4'  of  thi-  KleKs-Loeffler  Imcilhis.  It  is  still  fiirlher  {*har- 
acterized  by  a  false  mend>rane  on  a  mucous  surface  or  an  almidtNl  skin, 
and  is  cominmiiciible,  eitiier  directlv  or  indirectly,  from  one  person  to 
anothi.T,     The  lesicm  is  usually  hK'ate«J  in  the  upper  rc-spiratory  tract. 

Etiology.  — .\s  to  its  geographical  ami  racial  distrilniticm,  it  may  be 
said  to  be  well-nigh  universal.  No  climate,  seiuson,  eouutry,  or  race  w 
exempt  from  its  ravages.  It  is.  liowevcr,  less  prevalent  in  the  summer 
sejtson  in  temperate  ami  northiTii  latiturles,  on  account  of  the  o|M*n-<loor 
life  of  the  people  at  tins  .seji-son,  anil  an  afcomil  of  the. school  vacaticjns,  tlie 
overcrowding,  and  die  <'lose  c-ontact  incident  to  schoiil  life  Ijcinjr  tempf^r- 
arily  suspended.  Statistics  show  that  among  the  poor  in  rnmiled 
tenements,  and  in  illy  ventilated  school-rooms,  the  di.seiise  is  more  preva- 
lent.    A  curious  exceptitjn  to  this  is  shown  by  Walsh  to  exist  among  the 


niPllTllEItfA 


440 


of  Wftshinjjton.  The  jM-nenlafit*  ()f  iHplLtlicriii  anion^;  lO.IKH) 
("Was  4.4'i,  lis  ajfainst  !o.2."i  per  ft'nt.  aninii^  the  .same  ihjijiIht  of 
whites.  This  may  1h*  liiie  tn  an  antitoxic  state  nf  llit'  bluinl  in  the  negro 
race,  or  to  a  grfnter  freedom  from  4li.sen.se  of  the  upper  respirator)*  tract. 
(Nasal  olistruc'tinn  is  comparati\'cly  rare  amon^  ti(_i;rocs.) 

Sanitation  is  an  important  factor  in  the  ^ievekifunent  of  the  (Ii.scasc\ 
Suashinc  and  fresh  air  arc  twin  .sisters  of  charitv  in  the  prevention  am] 
the  amelioration  of  infecliuu.s  {liseases.  In  one  of  the  great  children's 
hospitals  of  Ixjndon.  diplUluTia  was  ]jrevalent  in  one  of  tlic  wards.  As 
s«»on  as  tht'v  were  uonvalcs<'ent  the  [mtienLs  were  rftiioved  to  another 
ward  and  no  recnrrenecs  were  reported.  An  adjacent  building  was  torn 
<lowu  anti  the  solid  iron  shutters  of  the  convalescent  ward  were  eloseil 
to  exclude  the  dust.  Incidentally  the  suashinc  and  the  fresh  air  were 
also  excluded,  and  there  were  many  recurrences  ainon^  the  convalescenls. 

'Hie  overcrowdetj  tenement  districts  in  the  great  cities  are  usually 
|M»orly  ventilated  and  the  rooms  little  exprwe*!  to  the  sunstiine.  When 
many  are  in  close  contact,  the  opportunities  for  truiisiiLitlinjr  the  infection 
are  nndtiplied,  hence,  for  these  and  other  reasons  the  poor  of  the  cities, 
are  especially  afflicted  with  diphtheria. 

iJefective  plumbing,  sewer  gas,  cesspools,  etc.,  are  often  chaiged  with 
the  production  of  the  disease.  While  these  may  indirectly  influence 
the  sprea<l  of  the  contagion,  it  should  he  rememlxTcil  that  the  Klelxs- 
Ijoefflcr  Ixicillus  Is  absolutely  essential  to  (lie  proiluclicjii  of  the  true 
riisease.  The  presence  nf  sewer  gas  may  j>r<Mlnee  Icssfiie*]  resisUmce  U> 
the  iliphtheria  Imcilli,  and  thus  pre^iispose  tlie  |mtienC  to  tljcir  ravages. 

RfKlily  conditions  have  nnich  to  do  with  the  susceplitiilily  of  the 
individual  exposed  to  the  Klehs-Loeffler  hucilhis.  The  "scrftfnlous 
habit"  lowers  the  tone  itf  the  cellular  elements  of  the  twidv  and  tfuis 
renders  it  less  fit  to  cope  with  the  innwuls  of  the  <)iseasc-pnHh»'ing  germ. 
Abrad^J  or  discascti  surfaces  in  the  upper  respinilory  Iract  also  nffer 
hxral  loweretl  resistance  areas  for  tlic  growth  of  the  iHicilli.  Hence 
enlarged  and  diseased  tonsils,  adenoids,  glandular  enlargements  of  the 
neck,  and  catarrhal  iliseuscs  of  the  nose  and  throat  favor  the  development 
of  the  diphtheritic  pn>ce.ss. 

Itich  and  poor  alike  arc  atTected,  the  only  diff(Tence  being  the  more 
favorable  .sanitiirv  conditions  siirrouncling  the  nrli,  who  are,  llierefore, 
relatively  les,s  often  afTected. 

.\ge  has  a  ileeideil  influence  on  tlic  prevalence  of  the  disease.  The 
blood  of  nurslings  is  deoide<lly  antitoxic  in  its  properties,  hence  cliiUlrcn 
under  one  year  of  age  are  comparatively  exempt  from  the  disease. 
After  the  fourteenth  year  then.-  is  relatively  slight  liabiHly  In  diph- 
theria. Baginsky  shnws  by  the  statistics  of  2711  diphtheritic  ca.ses  that 
under  six  months  the  pcrcenlnge  of  eases  is  ()..">.");  six  nionttis  to  one  year, 
2.5  (MT  cent.;  one  to  tw<)  y»'ars,  S.3  per  cent.;  two  to  three  years,  ll.ti 
p**r  cent.;  thnt*  tn  four  years,  13.0.')  jHTcenl.;  four  to  five  years,  !2.'l 
[ti'V  cent.;  five  to  six  years.  \).7  per  cent.;  .six  to  seven  years,  10.3  per 
cent;  seven  to  eiglil  years,  7.7  per  cent;  eight  to  nine  years,  (1.4  per 
cent.;  nine  to  ten  years,  .i.-'i  per  cent.;  ten  to  eleven  years,  3.7  per  cent.; 
2fl 
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eleven  Id  twflve  y«irs,  2.ft  per  cent.;  twelve  lo  lliirteeii  years,  2.(J2  [jer 
cent.;  thirteen  to  fourteen  years,  2.ti  per  cent.  (Fi^.  272J. 

Modes  of  Infection,  Direct  and  Indirect. — The  (iire<i  infeetion  is  from 
the  one  attcofed  lo  another,  ic,  by  l)reat]iin^  the  atniasnhere  inunediately 
snrroumling  the  patient,  inhaling  his  hreath,  or  reeeiving  the  muciHis  or 
the  saliva  into  the  nioutli  or  the  nose  during  an  act  of  congiiing,  .spittinp  or 
sneezinj?  on  the  part  of  the  patient.  Ki.s8iiig  is  another  nuxJe  of  direet 
infection,  and  is  to  be  condemned  when  diphtheria  is  known  to  exist  in 
the  family.  All  men]l>ers  of  the  family  :^li<aiUi  refrain  fnwn  this  nianiftwtu- 
tion  of  affection  dnring  the  term  of  diphtheritic  infection  in  its  ranks, 
a-s  there  may  l>e  a  mild  or  an  incipient  infectltMi  without  the  kjuiwle<lge 
of  the  inrlividnal.  Wilhont  doubt  many  cases  are  often  transniitle«l  by 
persons  who  are  not  suspected  of  l>eing  infected. 

The  indirect  mode  of  infection  is  not  so  easily  traced  as  the  direct: 
nevertheless,  it  is  well  established  tiiat  the  liacilli  may  Ijc  transmittetl 
by  domestic  animals,  as  dogs,  cats,  ctuckens,  rabl>its,  etc.,  which,  being 
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The  sbwH  diart  is  nrrttDM«d  frum  the  itatintiea]  dsia  nf  Bacinnky.  itnil  fhnww  m\  h  cUuirr  the 
relative  prcYalcnra  of  iliiihthp.rla  (nim  birth  la  riiurteeii  years  of  «•«. 

directly  expased  to  the  contaffion,  convey  i(  to  persoas  removed  from  the 
direct  source  of  infection.  The  author  nvalls  a  case  which  aptly  illus- 
trates this  point.  He  was  in  the  hon.se  of  a  minister  when  a  memlier 
of  the  parisli  calh-d  lo  make  the  funeral  arrangements  for  his  child,  who 
had  just  diet!  of  diphtheria. 

The  man  wa,s  aci-ornpanied  by  a  collie,  which  was  hnggetl  and  fondle<l 
by  the  four-year-4>ld  son  of  the  minister.  Within  a  few  ilays  the  boy  was 
ill  with  diphtheria,  having  no  doubt  rti?civeil  the  infection  from  the  rollie. 
It  nmy  also  be  ctmvoyed  by  towels,  lahle-lincn  and  dishe.s,  bedding,  bfM)ks, 
wall-paper,  carjjcts,  rugs,  clolliing,  and  atl  other  articles  italhfnl  in  the 
gcrrn-ladcn  atniasphere  .surrounding  a  diphtheritic  patient.  Food  may 
be  the  source  of  infection,  milk  being  esjiwially  accuse<l  in  this  connection. 

The  hands  and  the  clothing  of  physiciaas,  nurses,  and  parents  should 
be  mentioned  as  .sources  of  inf**ction. 

The  ciisloin  of  serving  the  elements  at  conmmnion  services  in  churches 
from  common  cups  is  to  be  condemned  as  a  possible  mode  of  conveWng 
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conta^otis  diseases.  Individual  cups  should  he  used,  thereby  ininiini/Jng 
if  not  absolutely  removing  the  danger.  The  chureli  should  lic  as  eleanly 
in  its  table  luauncrs  as  its  individual  members  are  in  their  homes.  There 
they  do  not  think  of  drinking  froni  a  common  vessel,  each  member  and 
each  guest  Ijeiiig  provided  with  one  for  his  individual  use.  The  same 
de(:ent,eleanly,. sanitary  custom  .should  prevail  in  et^clesiitslicitl  functioiLS. 

The  fli.sen.sc  may  Ix*  endemic,  epidemic,  or  sporadic  in  il.s  manifestations 
in  u  comnumity.  The  mode  of  nianifcslution  is  largely  due  to  the 
dcttsity  and  the  numerical  strength  of  the  settlement.  In  large  cities, 
where  there  are  large  numbers  congregated  in  small  areas,  diphtheria 
is  epidemic,  coming  as  a  tidal  wave  of  infection  and  carrying  many  away 
in  its  course.  'Hie  community  may  then  be  free  from  the  disease  for 
months  or  years.  The  sporadic  or  isolated  cases  are  more  diflicult  to 
explain,  but  we  know  that  the  Klelxs-Lneffler  iMicilhis  nnist  l>e  present.  It 
is  known  that  it  may  live  under  varying  and  peculiar  conditions  for  a 
long  time,  and  the  S[M)radic  cases  are  often  to  l>e  e.xplainetl  by  the  latent 
existence  of  the  germ,  which  suddenly  becomes  virulent  and  gives  rise 
to  the  isolated  attacks  of  the  disease. 

Bacteriology.  -  T]ie  Kleb.s-I>oeffler  bacillus  being  the  specific  cause  of 
diphtheria,  its  characteristics  and  the  methods  for  its  detection  are  im- 
[Xirtanl.  The  aimouncenicnt  of  Klelis  in  1S83  that  he  had  discmered  a 
bacillus  which  wa-s  coiLstantly  present  in  the  false  membrane  of  diph- 
theritic patients,  marked  an  epoch  in  the  history  of  inedieiiie,  ami  soi^n 
revolutionized  the  methods  of  treating  diphtheria.  LoefHcrin  ISS4made 
pure  cultures  of  the  bacillus,  and  inoculated  the  mucous  membranes  of 
animals,  getting  the  characteristic  pseiuioniembrane  of  diphtheria.  In 
ISSH-SO,  Roux  and  Ycrsin  reported  the  results  of  their  experiments  rela- 
tive to  the  toxins  produced  by  this  germ.  Serumtherapy  thus  had  its 
beginning. 

The  Klel)S-Tx)efRer  l>acilli  vary  greatly  in  size,  shape,  and  cnn'ature, 
according  to  the  medium  in  which  they  are  grown,  and  often  vary  in  the 
sameincilium.  They  also  vary  with  the  fluidity,  the  age,  and  the  tempera- 
ture of  the  nie<tium,  but  they  generally  present  the  appearance  of  narrow 
rods,  straight  or  cuncd,  .swollen  at  cither  extremity,  ami  arc  foimd  in 
groups  wlh  a  tendency  to  parallelism.  They  are  not  always  parallel, 
but  may  have  a  langh"*!,  irn-gular  arrangenienl,  or  l>i'  in  bniken  chains. 

The  at^'pical  fonus  may  be  thickened  at  one  end  only,  or  st  the  centre 
of  the  rod,  the  extremities  being  pointed.  They  may  also  be  lancc^, 
-spinrlle-,  or  club-shaped,  or  even  pear-shapeil.  One  characteristic  is 
always  present,  namely,  .segmentation. 

The  Klelis-IxtefHer  bacilli  stain  readily  with  alkaline  methyleoe-blue 
and  many  other  aniline  <lycs. 

Norlhnip  gives  the  following  directions  for  the  prepamlion  of  Neisser's 
slain  and  its  application  to  the  differentiation  of  the  diphtheritic  genn: 

"No.  1. — 1  gin.  methylene-blue  dissolved,  20  c.c.  of  90  fK-r  cent,  alco- 
hol, 90  e.c.  distilled  water,  30  c.c.  glacial  acetic  aeiil." 

"No.  2. — 2  gm.  ve.suvin  to  1  liter  of  boiling  disrilled  water. 

"'ITie  culture  is  stained  in  No.  1  for  one  to  three  seconds, or,  twlter, 
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somewhat  lunger;  wuiihed  off  in  wiiti-r  mid  stuJnetl  with  No.  2  for  (hree 
to  five  seconds  or  longer;  washed  off  aiui  mounted.  Oilored  in  this 
way,  a  twenty-four-hfnirH:>l<l  culture  on  l)kiod  serum  or  bouillon  will 
show  (lie  body  (►f  the  bacilli  stained  Siruwnish  yelli>w.  while  at  one  or  both 
ends  nmy  Im'  frequently  seen  the  so-ciilled  poUir  gruimlcs  (Neisser-Erast 
hollies)  as  deeply  eolored  blue,  oval-shaped  areas,  the  diameter  of  which 
is  greater  than  that  of  the  liacilUis  in  which  tiiey  are  found.  The  out- 
lines of  these  bo<lies  are  sharply  defined,  and  they  are  not  peculiar  to 
true  diphtheria  bacilli,  but  are  found  oecasioiially  in  a  slightly  aty])ieal 
form  in  certain  forms  i>f  pseudiHliplitheriu  Utcilli,  especiiUly  in  older 
cultures." 

The  dijihthfTia  Imeilli  may  Im*  grown  upon  blood  serum,  ngar-agnr, 
honillon  uitlk,  etc.,  and  they  are  padiogenie  for  pigeons^  rabbits, guinea- 
pigs,  ctiickons,  certain  small  lairds,  cattle,  goaU,  an<l  horses. 

Bacteriological  Diagnosia.^A  portion  of  tiic  pseud  on  icrubraiic  should 
l>e  removed  from  the  thnmt  of  tlie  patient  with  an  aseptic  cotton-wound 
probe,  wire  loop,  or  other  instniment.  and  smeared  over  a  clean  cover- 
glitss,  dried  and  .stained  with  Koux's  double  stain  of  dahlia  violet  and 
methyl  green,  or  with  I,,oeffler's  bhie-staining  .solution. 

The  eoverghiss  thus  prepantl  sliould  Im*  nHvnnted  and  examined  with  a 
micrase<ipe.  'Hie  diphtheritic  ba<illi,  If  present,  will  Im-  ri'aiiily  n'<'f)gni7<'d 
by  their  typical  appearance.  If  not  found,  a  culture  in  bU^xl  scrum 
shouhl  be  made,  which,  in  from  twelve  to  twenty-four  hours,  in  a  temjK'ra- 
ture  of  37°  C,  will  develop  grayish  colonies,  the  size  of  a  piiiliead,  with 
regular  outline,  the  surface  being  dry.  Held  to  the  light,  the  periphery 
is  Innishieent,  the  centre  being  somewhat  opacpie,  on  account  of  its  greater 
thickness. 

U]>on  the  above  appearances  and  reactioiLs  a  fairly  positive  rliagnosis 
of  diphtheria  may  Ih*  made. 

The  stn'pfococctijf  is  developetl  much  slower  (twenty-four  to  seventy-six 
hours),  the  colonies  are  white,  and  pinpoint  in  size. 

The  niaptii/lococcm  develojw  slower  than  the  diphtheritic  l)acinu.<i, 
hut  faster  than  the  .streptoei)ecus.  It  presents  t!ie  appeanince  of  a 
flo«-culent  or  white  cohaiy  nnnh  larger  tlian  a  pitdiead.  and  bus  a  halo- 
Jike  bonier.     The  areas  are  darker  in  the  centre. 

A  negative  result  with  the  micrtweopic  examination,  or  with  the  cid- 
tiires,  does  not  justify  a  positive  statement  that  the  case  is  not  one  of  tnie 
diphtheria.  The  author  knows  of  an  instance  in  which  seven  different 
examinations  wen*  made  by  an  expert  baetcriohigist  and  pathologist, 
before  the  Klebs-IxtetHer  bacillus  was  found. 

Mixed  Infwtion  is  the  rule,  hence  a  cjuse  of  simple  diphtheria  is  not 
commonly  seen  in  practice.  The  KleliS-Loeffier  IwcilU  are  tisunlty 
a.ss4K*iat<'<I  with  strept(M'(H'ci,staphyhx'occi,auddiplocoeci.  and  thesvniji- 
toms  and  the  progress  of  the  disease  are  n]o<lified  accordingly.  Again, 
vindcnt  <liphtheria  bacilli  may  l)e  present  in  a  healtliy  thrt»at  without 
gixing  nsf  to  any  symptoms.  Should,  however,  these  .same  Itacilli  Ik* 
lodgeil  in  a  throat  with  etdarge<l,  ragged  tonsils  (here  Ls  every  prol>- 
ability  that  the  person  would  l>e  affected  by  true  diphtheria.     IVUxed 
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infections  are  more  serious  tlian  simple,  as  the  accessory  gernis  may 
produce  severe  pathological  changes,  independent  of  the  dipiitheritic 
pr(K'«s.s. 

The  Systemic  Distribution  of  the  Bacilli. — Many  invc.stipitr>rs  report 
the  prcsfnee  of  Klelw-I^H-fHer  iKicilH  in  pneumonic  art'a-s  and  lymphatic 
glands,  but  they  are  generally  jussociiited  with  other  germs.  They  have 
bt'cn  found  in  the  lungs,  the  spleen,  the  Ume-marrow,  the  liver,  the 
na'^al  awcssor)'  sinuses,  the  heart's  blcMKl,  ami  they  are  prol>aljly  in 
other  ti.ssu(*s  of  the  IhxIv. 

PMUdodipbtberla  Bacilli.— I'here  are  two  schools  of  thought  regarding 
tlie  so-iulled  pseiidohiieilli  of  diphtheria:  (a)  The  larger  school  holds 
that  the  [)8eudo(]iphthena  iKuillus  is  under  no  cfrcuuistam-es  converlihle 
into  the  true  diphtheria  haeillus.  [h)  The  sinidliT  school  holds  thiit 
the  twogeniis  are  iilenlieal.  The  .'^eope  of  this  work  will  not  permit  of 
a  presentation  of  the  data  upon  which  these  twoscho4>Uof  thought  rest 
iheir  claims.  Suttiee  it  to  say  that  the  two  gerra.s  are  differentiatctl, 
a<-eording  to  the  tirst  f>r  larger  school,  hy  their  uKwIeof  ilevclopment  on 
various  culturi'  me<iia,  their  morphology,  and  their  piUhogenicity. 

Hiato pathology. — The  distrihution  of  the  false  membnine  may  involve 
the  mucous  membrunt'  of  the  nose,  the  pharynx,  tonsils,  hard  and  soft 
|>abite,  mouth  and  lips,  larynx,  tracheu,  the  hronchi  from  tlu-  largest 
to  the  smallest,  the  ear,  and  ahraded  surfaces  of  ihi'skin.  The  vagina, 
the  duodenum,  the  coiijunctivn",  tind  other  mucous  membranes  may 
also  Im*  invoIve<l, 

In  alKJUt  75  per  cent,  of  the  cases  the  membrane  is  above  the  larynx. 
In  ].')  per  cent,  of  the  nises  the  larynx  is  involve<l.  IVevious  to  tlie  use 
of  antitoxin,  autopsies  often  showed  the  psciidoruenilirane  extending 
from  the  ti]>  of  the  nose  to  the  sniailesl  bronchi;  since  the  usj*  [)f  antitoxin 
it  is  rarely  found  so  exteasively  distribute*!. 

Thr.  nfijwarnin'e  of  the  pxrnihtmrmhuinr  viiries  from  a  [Hile  yellow 
through  a  dirty  brown  to  a  black  cohtr.  Its  consistency  is  usually 
tough  and  leathery,  although  it  may  l>e  friable.  It  is  frndtf  attached 
to  the  underlying  tissue's  when  fotmd  on  the  uvula  or  the  phar^'ngea! 
wall,  anfl  /ousc/y  attached  in  the  trachea. 

The  fonnaiion  of  the  p.tfiulomfmhraiie  hx-gins  with  an  exudation  of 
lyinphatic  cells,  whicli  nipidly  uiulergu  coagulative  necrosis,  leaving  a 
retieulatet]  sulistatice  compused  of  Hbrin  from  the  brukt^n-ilown  cells. 

If  lUe  Jibriii  peiietratf.t  the  deeper  layers  of  the  nmcosn,  it  is  flifficull 
to  H'move  it,  as  the  line  of  demiireation  is  not  easily  established  between 
the  li\nng  and  the  dead  tissue.  If,  on  the  other  hand,  the  (ibrin  reniain.s 
.su|M'Hicially  attache*!,  it  is  wLsily  n'moveil,  for  obvious  reasons.  When 
tlie  pseudomembrane  is  tieeply  attached,  its  removal  is  attended  by  some 
bleeding;  if  superficially  attached,  there  is  no  l>lee<ling. 

Sluughing  of  the  mucous  mfmhrane  may  occur  when  the  bloodvessels 
supplying  it  Ik-couk*  iU^enerated,  thrombosed,  or  otherwise  injured,  so 
tliat  the  nutrition  supplied  to  the  parti  is  shut  off.  'lliis  is  often  spoken 
of  as  "gangrenous  diphtheria." 

it  ifl  seen  by  the  foregoing  statement  of  tlie  varying  appearances  and 
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conditions  of  the  psciidomcmbrane  of  diphtlieria  that  the  picture  pre- 
sentfil  i.s  kaleidascopk'  in  cliamcter.  Its  iipiicnrance  in  the  «irlv  stage 
is  iLsually  as  a  whitish  or  yellowish,  eircuni.sml)ed  film,  and,  at  a  still 
later  perioil,  it  may  become  yellowish  or  dirty  brown  in  color.  If  hejnor- 
rliagc  lakes  place  beneath  or  witliin  the  false  membrane  it  may  become 
l>lack. 

According  to  Northntp,  the  puthoU^ical  clianges  in  various  parts  of 
the  boiJy  have  been  sliown  by  numerous  writera,  and  only  a  brief  men- 
tion of  them  can  l>e  made  here. 

The  nervous  system  is  involved  in  some  eases,  with  defeneration  of 
the  posterior  hkiLs   (Hikeles  and   Kulisko)  whore  they  enter  the  gray 
matter  of  the  posterior  eomna,  thus  accounting  for  the  ataxic  s\^nptonisj 
occurring  io  diphtheritic  paralysiti.     Manicatidc  reports  his  findings  asi 
follows: 

(a)  Purely  muscular  changes  with  no  nerve  invoUinent. 

(h)  Polyneuritis. 

(c)  Ix-sions  of  the  spinal  cord,  which  were  either  Ux'^lizetl  in  the  gray 
matter,  leading  to  atrophy  of  mus<^le.s,  or  involving  the  wliite  matter  of 
the  cord,  in  a  similar  way  to  that  seen  in  locomotor  ataxia  or  multiple 
sclerosis. 

(rf)  Cerebral  paralj-sis,  chiefly  due  to  circulatory  changes. 

The  heart  undergoes  degeneration,  chiefly  fatty.  This  simple  t\*pc 
of  degeneration  precedes  the  more  destructive  hyaline  changes,  which 
lead  to  the  lass  of  the  sarcous  elemeiiLs.     The  changeis  are  due  to  to.Yins. 

The  luufjjt  are,  in  about  &)  per  cent,  of  ca.se.s,  atfecteil  by  broncho- 
pneumonia.    Tnic  lobar  pneumonia  has  not  been  found. 

The  spleen  is  affecte*!  by  cell  infiltration  in  the  splenic  follicles.  In  the 
centres  of  the  follicles  masses  of  epithelial  cells  are  sometimes  found. 
There  is  local  edema  of  the  centre  or  ifie  periphery  of  the  follicles. 
Necrotic  areas  and  hyaline  changes  are  also  present.  No  bacteria  have 
been  found  in  sections  of  the  spleen. 

The  lympfmlic  tjlands  first  undergo  congestion  and  hemorrhage  and 
there  is  dilatation  of  the  lyniphatic  sinus<'s.  Tjiter,  foci  very  similar 
to  miliary  tubercles  form,  by  a  process  of  proliferation,  phagocytosis, 
and  degenenition.  These  elmnges  are  due  to  the  toxins  forme<l  by  llie 
lymphatics  and  not  to  bacteria.  The  same  changes,  with  minor  rafflli- 
licatioas,  lake  place  in  the  tonsils. 

The  thymus  gland  undergoes  the  same  changes  described  under 
lympliatic  glands. 

The  skeletal  muscUs  undergo  fatty  defeneration. 

The  hone-marrow  undergoes  hyperplastic  changes. 

The  pancreas  has  not  l)e<'n  found  involved  in  autopsies  following  true 
diphtheria.  Hlhbard  and  ^^orrissy  found  glycosuria  in  25  per  cent  of 
2;i0  patients.  Others  have  failed  to  fintl  it  so  commonly  present. 
Examinaiioiis  for  sugar  should  be  tnade  in  every  case  of  diphtheria^ 

The  aiimenlary  canal  may  be  affectwl  by  true  diphtheria  of  the 
stomach.     The  pseudomcmbrane  has  not  been  found  in  the  intestine. 

The  liver  undergoes  degenerative  changes,  ranging  from  simple  fatty 
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to  h}'aline  degeneration.  Focal  necrosis  is  the  moat  iharao (eristic 
fhnnj;e  in  this  organ  in  iJiphtlieria. 

'Vhc  kidneys  undergo  fatty  and  Iiyaline  degenfration.  CasLs  ai-e  pres- 
ent. There  are  also  interstitial  changes  in  ahont  25  per  cent,  of  cases 
examineil.  There  is  an  increase  in  the  celts  of  the  glonienili,  and  some^ 
tiTiies  necrosis  with  hemorrhage  into  the  capsular  space  is  present. 

Types  of  Diphtheria.  — Before  considering  the  symptomatology,  it 
will  he  well  to  hrieiiy  consider  the  various  tyfjcs  of  diphtheritic  niani- 
fesiations.  It  Is  often  describe<l  aeconling  to  the  seat  of  h»cal  niaiufcsia- 
ll' n  as  angina,  local  or  general;  nasa]  diphtheria;  hronchial  <Hphlheria; 
broneholaryngeal  (iLsccnding)  diphtheria;  eniijiinctival  diplitheria;  aural 
iliphtheriu;  vaginal  and  reeled  diphtheria,  etc. 

Monti's  classification,  according  to  Northmp,  in  Nothnftgel'.s  Encyrfo- 
jHtiia  oj  Practical  Mciiirine,  is  as  follows: 

Oatarrhal  Diphtheria  iBacteriological  Diphtheria:  Diphtheria  Fmste). — 
This  type  is  churacterizcii  by  simple  redness  and  swelling  of  the  tunsils 
and  U»e  pliarynx,  with  no  false  membrane.  Microscopic  examination 
slums  the  Klelw-fxwfHer  bacilli  pi-esent.  Spontaneous  i-ecovery  (xcurs 
in  a  few  days.  Tlie  geniLs,  traitsplanteil  into  another  (hriKil,  might  give 
rise  to  a  more  severe  tv'pe.  Careful  quarantine  should  l>e  maintained 
to  pn'vent  the  spread  of  the  disease. 

Fibrinous  Diphtheria. — This  type  is  due  to  the  action  of  the  Klebs- 
I-oertlcr  liacilli  uncomplicattxl  by  any  other  gem*.  It  may  Ik*  purely 
local  in  its  character,  the  membrane  and  the  slight  redness  surrounding 
it  l»eing  the  only  symptoms;  or  it  may  be  general,  with  a  tendency  for 
the  false  meudirane  to  spread  to  other  parts,  with  great  tt>.\enna  and  severe 
c«>mplica lions.  It  Is  more  often  local  in  its  manifestations.  Microscopic 
finilings:   the  Klrbs-I>icftler  bacilli. 

Mixed,  Phlegmonous,  or  Streptodiphtheria. — This  type  is  characterized 
bv  great  inflammatory  reaction  in  llw  neighlwirhood  of  the  |xseiidomem- 
brane.  and  by  the  presence  of  the  Klebs-Ijocfller  tmcilli  with  some  other 
pathogenic  organism,  usually  the  streptococcus,  and  their  toxins.  Mixed 
infections  arc  more  dangerous,  and  experiments  un  animals  (Roux  and 
Martin )  show  that  antitoxin  hits  little  or  no  effect  in  checking  the  ravages 
of  this  t^'pc  of  infection. 

Septic  or  Gangrenous  Diphtheria  < Septicemia V  In  d<>ah'ng  with  this 
type,  wc  ure  t^sscntialiy  treating  ."-cjxticeniia  of  dif)hthcritic  or  of  niixw! 
infections  origin.  It  is  usually  of  Tnixed  infection  (KleKs-Iioeffler, 
streptococci,  and  staphyiiKocci  1  origin,  although  in  rJirer  crises  it  seems 
to  originate  from  the  simple  KleKs-I,oefHer  bacillus  infection,  which  has 
assunicil  the  so-«illed  gangrenous  diphtheria  type.  In  other  words, 
wlmt  started  out  lus  a  simple  (Jiphtheria  later  iKx-amc  complicated  by 
other  germs  and  their  toxins,  a  true  .septicemia  n'suUing.  It  is  doubtful 
if  tnie  septicemia  ever  rwuks  from  pure  KIeHs-I/>effler  bacilhis  infection. 

General  Symptomatology. — The  ilisease  is  ushered  in  by  u  feeling  of 
discomfort,  la.ssitnde,  loss  of  ap])ctile.  constipation,  slight  sore  throat, 
(lifiiculty  in  swallowing,  and  more  or  less  hoarseness. 

The  tem}ierature  varies  with  the  (}T»e,  but  ha-s  certain  characteristics 
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which  inay  be  reccjgni/^l.  For  instance,  even  in  the  fibrinous  type, 
which  i.s  thf  l«Lst  febrile,  ihiTo  is  a  rise  of  ti-nifXTuliiR*  with  tlic  bi*pnnii)^ 
of  the  f<»rtiialion  tif  the  iiicnibnin*'.  Il  i.s  ((Uiiriiciiily  satil  ihal  this  typr  is 
not  attended  by  fever,  Notwitlistanding,  it  will  be  found,  and  there  will 
bca  recurrence  of  elevateci  tcnipeiutuK'  witli  each  extension  of  the  pseudo- 
membrane  to  a  new  part.  In  all  tyyes  of  diphtheria  there  is  an  increase 
of  tenipcmtiirf  with  chcIi  extension  of  the  local  licM  of  infetlion.  There 
is  a  greater  (luctLiatic»n  of  the  temperature  cur%X'  In  the  mixed  infection 
and  the  »eptic  ty|>e  than  there  is  in  the  catarrhal  and  llie  fibrinous 
varieties. 

The  pidsf  rate  is  invariably  increased  in  nnconiplicHtet!  cases,  in  the 
beginning,  in  proportion  to  tlie  toxic  pro<hicts  eliminate*!.  ITic  pulse 
rale  in  infants  is  especially  high. 

lirachijcardia  (slowing  of  the  pulse  rate),  if  persistent,  is  a  grave 
symptom. 

Tachycardia  (increased  pnlse  rate),  when  reaching  a  rate  of  140  w 
more,  is  a  grave  symptom.  At  HO  the  cJeulti  rate  is  about  2t)  per  cent., 
iucreusing  to  tM)  per  cent,  at  a  pulse  rate  of  ISO.  Nasal  diphtheria  is 
usually  the  cause  of  the  tachycardia,  hence  the  occurrence  of  a  rapid 
pulse  should  at  once  lead  to  n  criticiil  cxaniinnlion  of  the  na.snl  fossie. 
The  nase  is  very  richly  supplied  with  lympliatic  tissue,  hence  the  rapid 
absorption  iind  the  toxic  symptoms. 

Reduced  blood  prt^t^turv,  as  .shown  by  s]*liygitn)grapbic  tracings,  indicates 
an  increased  ai>sorpiion  of  diphthena  toxins,  and  warrants  a  grave 
progn<».sis.     The  sunie  is  true  of  un  inlcrrnittrnt  pulse. 

Partial  anyina  is  the  most  comnion  atiittomical  form  of  the  disease. 
Early  there  is  a  general  redness  of  the  pharvnx  and  the  pillars  of  tlie 
fauces.  At  the  site  of  pseudomembrane  formation,  which  is  usually 
the  tonsil,  there  is  increased  redness.  It  may  form,  however,  on  the 
pa"%terior  pillars,  the  uvula,  or  the  walls  of  the  pharynx.  First  one  torisil 
is  involved,  then  the  otlier.  The  cervical  ghinds  are  somcwlial  swollen 
and  tender.  Temperiiture  elevated  1°  to  2°  with  frequent  oscillations. 
General  health  good.    Tmnsieul  albumiimria.     Course,  six  to  eight  days. 

(rfiieral  r»r  Utxlr  aiiffiiia  is  i-hanicleri/.ed  by  a  thicker  and  more  exten- 
sive pseudomembrane,  gray  or  dirty  yellow  in  color,  or  even  brown  or 
black.  'J'he  whole,  or  nearly  the  whole,  of  the  tonsils,  the  pillars  (arches), 
the  uvula,  and  the  pharynx  arc  covered  by  the  membrane  in  from  three 
to  six  days.  (Jrave  sym[)toins  appear  early,  usually  ushcre<l  in  by  a 
chill  followe*!  by  fever.  IMirium,  restlessness,  apathy,  and  vomiting 
are  often  prt^sent.  Swallowing  becomes  difficult  on  account  of  the 
swollen  and  stiflTerwi  conditi<tn  of  the  fauces  and  the  pharynx.  The 
epipharynx  (nasopharynx)  is  filled  with  tenacious  nmcus.  Tlie 
cen'ical  glnnds  arc  swollen  iin<l  teiid4T.  Albuiiiiinnria  is  pronounei'tl. 
Without  treatment  thcpseu4lomembranemay  Um-hsJ  off  and  be  reformed, 
continuing  thus  tor  three  to  .six  weeks.  Under  proper  treatment  the 
disea.se  may  \te  brought  under  control  in  from  tlu-ec  to  six  days. 

I'hlt'ijmouous  or  strv ptudiphtheritic  atujiiia  involves  the  entire  lliroAt 
from  the  l>eginniug.     'flie  nuicous  membrane  is  dark  red,  and  the  uvula 
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swollen.     Within  a  few  huurs  a  dirt^'  grav  or  blackish  membrane  forms, 
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are  nmcl 
lender.  Wbiie  the  niendimne  i.s  fnriniiig  ami  Npreadiii^,  the  teni|>iTature 
is  elevated.  Toxic  symptom-s,  as  rapid  pidse.  delirinni,  n-stlessncss, 
apathy,  etc.,  set  in  after  the  membrane  Iia.s  reached  it.s  limit.  The 
temperature  usually  drops  at  this  time.  Alhuminiiria  often  appears 
wilhiii  fnrty-4'iglit  huurs.  Under  antitoxin  treatnu-nt  the  disea.-**^  may 
lie  eontrolled  in  from  five  to  six  days.  In  obstinate  eases  the  kidneys 
and  the  heart  may  l>eeonte  involved  atid  thii.s  fornplieate  the  ease. 

Septic an(fina  i.s  eharufteristie  of  certain  epidenues.althou^di  it  usually 
dt'vetops  from  the  [)lile^inonoiis  variety.  The  .syni[)tc)ms  are  nnxst 
gniw  from  the  I)e^inninK.  Vomiting  is  violent  and  attended  by  extreme 
proslmtion.  Tin-  temperature  (M]r\'e  ri.ses  very  siuldi-nly.  The  pulse 
IS  small,  soft,  and  rapid.  Respiration  is  inereiuswl  proporli<mately. 
TlietonsiU  and  the  faueesare  swollen.  They  are  a  livid  bluish  white, 
with  di.seolore<l  spots.  Uloo*iy  matter  is  mixed  with  the  exudate,  llie 
cervical  glands  are  very  miieh  swuHen  and  tender  on  both  sitles.  Death 
occurs  usually  on  the  second  to  the  fourth  day,  from  collapse  and  general 
sepsis. 

Diphtheria  of  the  tiose  may  assume  any  one  of  the  fort^going  types, 
although  it  is  prolwibly  more  often  4>f  (he  simple  HbrimHis  lyp*'.  It 
may  !m'  primary  or  .swondary.  The  upper  lij)  is  exeoriaietl  by  the  iiasid 
Hi.scharge.  The  child  "snuffles,"  sleeps  a  great  deal,  and  takes  food 
poorly  on  account  of  the  iia.sal  occlusion,  and  he  may  l)ecome  cyanotic 
ill  attempting  to  nurse  the  breast.  The  glands  of  the  neck  are  swollen. 
Nasal  Jieinorrhage  occasionally  takes  place.  Many  cases  run  a  benign 
course,  while  othrrs  are  malignant  frittn  the  beginnijig,  death  (HTurring 
within  a  few  (lays.  In  older  c]iildren  the  diswuse  runs  a  more  favorable 
course.  In  scrofulous  children  it  may  Ik'  more  clircHiie,  often  extending 
over  many  weeks. 

'Hie  nasal  occlusion  is  at  first  often  thought  by  the  parent  to  be  due  to 
a  foreign  body  in  the  nose.  The  membrane  is  usually  situale<l  on  the 
septum, although  it  frefjuently  involves  the  whole  Schneiilerian  membrane, 
anti  may  I)c  removed  with  the  forceps  or  the  .syringe,  as  a  cast  of  the 
interior  of  the  nexse. 

In  phffiffttonouy,  mixed,  or  strepttxliphiherta  of  the  rioae  the  symptoms 
are  more  pronounced  from  the  lieginuing,  the  mendiruur  is  mixe<l  with 
blood  and  appears  black  (black  diphtheria).  Toxic  SJ^^^lptoms  are 
innrke<i,  and  the*  glands  of  the  neck  nuich  .swfillen  and  tender.  The 
{Hitii'Uts  are  little  inclined  to  take  food.  Karly  and  vigorous  treatmcnl 
is  often  followed  by  recovery.  The  disciise  is,  however,  to  Ix*  regarded 
as  very  grave  in  its  nature.  On  account  of  the  rich  lymphatic  supply 
<j(  ihf  nose,  the  septic  form  of  nasal  diphtheria  i^  I'spi-rially  serious. 

Laryngeal  Diphtheria  (True  Group;  Membranous  Group;  Diph- 
theritic Group.  Etc.). —  I^aryngeal  diphtheria  may  Ik-  primary,  although  it  is 
usually  sei'ondary  to  diphtheria  of  the  nose,  tlie  pharynx  and  tonsils, 
the  trachea  and  the  br<in<hi.  On  account  of  the  great  danger,  and  at 
the  same  time  a  possibility  of  a  favorable  i.s.suc  under  pro[>er  treatment, 
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we  will,  according  to  Nortlirup,  enter  into  a  brief  but  careful  anulv.sis  of 
this  type  of  diphtlieriu.  It  .sliould  be  .studifd  under  three  hendings, 
namely:  (1)  Stiige  of  invasion;  (2)  stage  of  spa.sm — exudation;  (3) 
stiip'  of  ;isj>ln-.\ia. 

Stage  of  Invasion. — This  is  characterized  by  a  simple  angina  becoming 
suddenly  coniplicntefl  with  hoarseness,  and  a  oougli  characteristic  of 
larjiigeni  irritation.  The  Klelw-Loeffler  bacillus  may  or  may  not  Iw 
found.    A  negative  finding  is  not  conclusive,  however,  as  heretofore  slated. 

Stage  of  Spasm  (Exudation). — The  pseudomembrane  may  develop  «» 
rapidly  that  within  twenty-four  hours  tiiere  is  hiryngeul  stenosis.  The 
riiugh  Ls  dry,  short,  and  Iioarse,  l»e<'itining  paroxysmal  in  cliaracter  and 
often  lasting  for  several  minutes.  It  is  atten<ie<i  by  cyanosis,  full  veins, 
and  a  perspiring  foreheati.  Aphimia,  mor<*  or  less  coniplele,  soon 
develops.  The  respiration  is  wheezing  and  noisy.  As  the  stenosis 
becomes  more  advanced,  the  inspiratory  act  \a  prolonged  and  is  attended 
by  a  whistling  noise.  There  is  pronouncc<l  depression  of  the  supra- 
clavicular region,  the  neck,  and  the  epigaslriumi.  'I'he  severe  symptoms 
come  in  waves;  extreme  cyanosis,  am!  liarsh,  difficult  respiration,  giving 
way,  temporarily,  thus  affording  the  little  sufferer  a  brief  respite  from 
the  aggravate*!  .symptoms.  The  natural  duration  of  this  stage  is  from 
one-half  to  s<*ven  days. 

Stage  of  Asphyxia. — This  stage  is  eharacterized  by  greally  impedtMi 
respiration  and  toxic  syniptoms.  'I'he  respiration  becomes  more  rapid 
and  irregular,  the  child  sits  up  suddenly,  and  falls  back  again  exhausted. 
The  c\*auasis  and  the  retraction  of  tlie  snpraelavicular,  the  jugular,  and 
the  epigastric  regions  is  more  pronotineed.  The  suffocative  attacks  occur 
more  frequently.  The  head  is  thrown  back,  an<I  all  the  accessory 
mu.selcs  of  respiration  are  called  into  action.  Evrn  the  abdominal 
mu.scles  are  retracteiJ.  The  larynx  rises  wilh  each  inspiratory  effort. 
During  one  of  the  suffocative  attacks,  complicated  with  convulsions. 
death  eomea.  Acconliug  to  Monti,  in  untreated  cases  the  death  rale  is 
from  95  per  cent,  to  98  per  cent.  Under  modem  methods  <rf  treatment 
the  death  rate  is  small  in  cases  taken  early. 

Phlegmonous  or  Mixed  Infection  of  the  Larynx. — It  is  usually  seeondary 
to  a  similar  process  in  the  nose  or  the  tliruat,  anil  is  cliaraclerized  hy 
great  rwlncss  of  the  muetjsa  of  the  larynx  and  the  trachea,  witli  some 
grayi.sh  p.seudomembrane  .seattere<i  here  and  there  in  the  lar\nx  am!  the 
trachea.  The  stenosis  of  tlie  larjn.x  is  not  so  niarke<l  as  in  the  prece<Jing 
tj'pe,  nevertheless,  death  may  occur  suddenly  from  it.  'llie  toxic  s\Tn]>- 
toms  are  also  pronounee<i  in  this  type,  and  no  doubt  contribute  towani 
a  fatal  result. 

Septic  Diphtheria  of  the  Larynx.^This  is  al-wi  seeomlary  to  a  simitar 
process  ii]  the  nose  or  the  thnmt,  or  Ixitli,  and  begins  with  fever,  apathy, 
and  marke<l  weakne.s,s.  The  mucous  iueud>rane  tif  the  laryiix  and  the 
nose  is  swollen,  and  covered  with  a  grayish -yellow  exudate.  Toxic 
symptoms,  as  vomiting,  delirium,  suppression  of  urine,  heavily  C(»ated 
tongue,  rapid  pulse,  etc.,  are  pronounced.  The  prognosis  is  quite 
grave. 
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OauMs  of  Aapbjxi&  in  Diphtherii. — Four  theories  have  been  ailvunced: 
{a)  Spasni  nf  the  glottis;  {h)  nlistmction  bv  pseudomomhninc;  (r) 
paralysis  of  thf'  (iilutors  of  the  glottis;  {d)  ejiL(;!tution  of  the  respirator}* 
ttQtrcs  by  carbonic  acid  poisoning,  and  reflex  action  of  the  pneumo- 
gastric  neno. 

Autopsies  have  shown  many  instances  of  death  from  aspliyxia  when 
there  wiis  little  or  no  false  nieinbnine  to  account  for  it.  This  leaves  sj>asm 
uf  the  glifltis,  paralysis  of  the  ililators,  an<l  the  irritation  from  curlKinio 
acid  as  possible  theoretical  ex{>lnnatioDs.  The  latter  two  have  but  few- 
supporters;  hence  the  pmbable  eocplanation  of  the  majority  of  caM's  Is  to 
be  found  in  the  first  theory,  namely,  spasni  of  the  muscles  of  the  larynx. 

Diphtheria  of  the  Trachea  and  the  Bronchi.— 'J'his  is  usually  second- 
ary to  hiryngcal  diphtheria,  althmigh  il  may  occur  primttrily  in  the  bronchi 
or  the  trachea.  Where  it  thus  forms,  and  the  larynx  is  secondarily 
involved,  it  Is  known  as  "a.si-ending  croup."  If  a  cast  of  the  bronchi  is 
cou^;he<l  up,  It  is  a  positive  si^  of  hnmchial  involvement.  Other  signs, 
as  re.spirations  TiO  to  6(1  per  minute,  continumis  dyspnea  (a.s  contrastwl  with 
intermittent  when  the  pseudonienibrane  is  In  larynx  and  upper  trachea), 
supraclavicular  and  epigastric  depressions  not  so  well  marked,  pale  face, 
blue  lips,  and  great  physical  depression,  may  aid  in  reaching  a  diagnosis 
of  bronchial  diphtheria,    'i'he  prognosis  is  very  grave. 

Diphtheria  of  the  Ear.— Tliis  is  usually  carried  to  the  external  ear 
by  scratching  (abrasion)  with  the  infectetl  lingers  of  tlie  patient.  Infec- 
tion of  tlie  external  auditory  meatus  is  seen  in  rare  instances  in  which 
there  is  diphtheritic  otitis  media  with  extension  through  the  tpnpanic 
mcnibrune. 

Otitis  media  complicating  diphtlicria  occurs  \\\  only  about  4  to  G  per 
cent,  of  tlie  cases.  When  present  it  is  characterized  by  deafness,  pain 
in  the  ear  upon  swallowing  and  coughing,  followetl  by  aural  discharge, 
after  which  the  pain  subsides. 

Diagnosis. — The  differential  diagnosis  of  diplitheria  should  be  made 
between  (aj  peritonsillar  abscess;  {h)  foUiculiir  tonsillitis;  (c)  pseudo- 
diphtheria;  ((/)  psend(M.Toup;  and  (c)  catarrhal  rhinitis,  (he  chief  diag- 
nostic point  in  each  case  lieing  the  micrrtscopie  iind  the  culture  Hndings. 

Prognosis.  -This  may  be  ^ininiariiied  under  the  following  headings: 

{a)  The  Age  of  the  Patient.  The  mortality  is  the  lowest  in  the  first 
year  and  the  tenth  vear,  an<l  the  highest  in  the  second  to  the  sixth  year 
'  of  life. 

(fc)  The  Site  of  the  Local  Lesion.— The  larjnx  furnishes  the  highest 
mortality.     Nasal  diplitheria  in  infants  is  very  fatal. 

Treatment. — ^Antitoxin  treatment  Iiils  reihiced  the  cases  coming  to 
o[>eratioii  one-half.  The  death  rate  in  laryngeal  ca.'^es  under  antitoxin 
has  been  redueeii  from  70  per  cent,  to  10  per  cent.  Intubation  is 
attended  by  a  lK?t!er  mortality  table  than  tracheotomy. 

Time  of  Heginniiig  Trtfitmrnt. — Hriggs  ami  GuerartI  hove  compile<l 
the  foUou'ing  table: 
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Uonality 

foaira. 

Death*. 

Per  MQl. 

UI5 

A 

3. A 

■2Mn 

213 

SO 

234(1 

300 

12. S 

UM 

3Mi 

23.6 

1912 

fi7l 

3*  0 

Ftnt  day  of  <liaMMe    .       .  .... 

Second  day  of  dis«SM  ... 

TTiird  day  uf  diM<«M>  . 

Fuurih  day  uF  diacsae  .... 

I'lftlt  day  <if  dinnuM     .  . 

It  will  in"  seen  hv  the  f4m'j;oin^  Uihk'  thnt  early  treatment  influences 
(he  ])ro^osis  vcn'  favorably. 

Complications  and  Sequelae  of  Diphtheria.-  Adenopathy. — Swelling 
of  lla-  Ivinplialic  gliinds  in  (fie  ri'ginii  of  thi-  Incal  lUphtiu'ritic  lesion  Ls 
the  rule.  The  cervical  glands  and  the  tonsib  are  accordingly  most  com- 
monly aiTecteii.  After  tlieae  fuiiie  the  hrorichiul,  the  intestinal,  and  the 
mesenteric  glands. 

In  the  pure  tUphOivria,  i.e.,  tin*  .simple  fihrimiii.s  type,  the  glands  are 
.swollen,  slightly  tender,  an*!  freely  movaJile  in  the  .surrounding  tissue. 

In  the  mi xeA  forms  of  iiifeetion  there  i.s  greater  .swelling  anil  tenderness, 
the  glands  Ix'ing  hxst  to  the  tovicli  in  the  surrounding  swollen  and  infiltrutul 
tissue.  Ill  .some  civse.s  the  swelling  is  enunnous,  eunstituting  the  symp- 
toms known  as  "le  con  proconsulair."  Suppuration  occurs  only 
owasioiially,  and  then  «uily  in  (he  niixeil  type.  In  the  septic  tt/jM' 
gangrcntius  shajghlng  may  «Hfiir.  'IVeatmeiit  often  results  in  recovery 
fnHJi  even  .severe  diphtheritic  a<lenopathy. 

Oastro-inlestinal. — Vomiting,  loss  of  appetite,  rliarrhea,  ami  diphiheria 
of  the  e.soplingii.'^  and  the  stomach  sometimes  occur. 

nrine, — The  urine  is  variable  in  quantity  and  chemical  proportions. 
Probably  one-half  of  all  eases  of  diphtheria  are  ulbumliiuri<',  the  toxic 
varieties  having  albumin  present  in  nearly  all  ea.ses.  The  albumirmria 
is  generally  due  to  (legeneralive  efianges  in  the  kidneys.  Hyaline, 
granular,  ami  ej>itlielial  casts  may  be  found. 

"In  diphtheria  a  well-inarked  increase  is  the  ndc,  and  with  the  excep- 
tion of  veri-  mild  or  extremely  severe  eases,  of  constant  occurrence.  It 
is  interesting  to  note  that,  barring  a  temporary  diminution  immediately 
after  the  injection,  the  leukocytosis  Is  uowUe  influenced  by  the  antito.\iii 
treatment."  (Simon.) 

HTperleukocytosis. — This  exists  iti  nearly  all  eases,  depending  upon 
the  toxemia  and  the  .sepsis  present.  It  may  \te  so  promtuncetl  as  In 
ef>ns(iti[*e  a  true  leukemia. 

Heart  Losions. — Eudoeanlitis,  iny(X'arditi.s,  waxy  (legeneration,  nerve 
degeneration,  heart  elot.s,  and  <Iilatatiini  have  IjetMi  foumi  in  some  certain 
cases  examined  jmstmortem. 

Nervous  AfEectiona. — U^eneration  of  nei^e  tissue,  paralysis,  lessenetl 
functional  activity,  etc.,  sometimes  attend,  but  more  often  follow,  an 
iiltark  of  diphtheria. 

Postdiphtheritic  Paralysis.— Postdiphtheritic  paralysis  usually  affects 
the  velum  palati  (lienigii  and  lUserete  form)  and  the  pharynx.  The 
chief  symptom  present  is  difficulty  in  swallowing  and  the  retuni  uf 
lifpuds  through  the  nase.  Rach  act  of  swallowing  is  accompanied  by  a 
laryngeal  cough.    The  voice  is  nosal,  articulation  very  much  interfered 
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with,  and  the  patient  .snores  during  sleep.  The  puratji'sis  disappears 
in  from  one  lo  three  weeks. 

In  the  geiteral  or  diffuHt'H  pnxffiiphthrTitir  paralysis  the  palatal  and  the 
neighlxirin;^  innsch-s  an*  involve*!.  Tlie  inns('l<*s  of  (he  eye  are  nnwt 
frequently  alTcttetl.  Uneqnal  pupiLs,  iliplopiu,  strabismus  or  ptixsis 
may  l>c  present.  C/omplcte  retovery  eventually  takes  plaoe.  'I'he 
patellar  reflex  is  impaired,  or  lost,  and  the  muscles  of  the  feci  may  he 
panilyze<l.  The  patients  shuffle  their  feet  on  tlie  floor  in  w»lkin>C- 
**DipIit!ieriti('  psPudotalH*s."  or  even  complete  paralysis  of  the  Utwer 
extremities,  may  eoniplicate  some  cases.  Tlie  miisoies  of  the  upper 
extn^niities  are  le.'is  often  affeeted.  The  nmsclcs  of  the  neck  unci  the 
head  an'  nin-ly  involvcil.  If  they  are,  the  eliild's  head  fulls  over  on  his 
shotdder.  The  facial  expression  may  be  lost,  giving  an  idiotic  cast  lo 
the  countenance. 

Diaplira^iialie  paralysis  (xcurs  in  alK>ut  7  per  eent.  of  oases,  and  may 
lead  to  a  fatal  tennination.  'Jlic  chief  si^n  of  diaphragmatitr  paralysis 
Ls  a  sinking  in  of  the  alxlonien  during  inspiration,  and  distention  during 
expiration.  Uc.spiralion  is  nipi<!  and  panting.  Broiu'hitis  or  other 
slight  lesion  of  the  lower  n'spiratory  tubes  may  learl  to  asphyxiation  ami 
death. 

Oardiac  or  Vagus  Paralysis  eomplicates  alxait  1  per  cent,  of  the  cases. 

%km.. — Kprthema,  papular  eniption,  brownish  discolorations,  and 
measles  and  scarlet-fevcr-like  eruptions  of  the  skin  may  complicate  the 
disease. 

Bronchopaeumooia. — This  is  a  serious  complication,  often  causing 
death  after  tnuheotomy  and  intulmtion.  It  is  usheiXHl  in  by  a  rise  in 
temperature,  increased  oyanosw  (in  laryngeal  ease-s).  change  of  the 
respiration-pulse  ratio  from  normal  1.4  to  1.3.  At  first  the  physical 
signs  are  those  of  diffuse  bronchitis,  hiter  of  consolidation  over  several 
areas. 

Prophylaxis. — The  following  rules  sliouUI  Ik*  oUserved  in  preventing 
the  spread  4>f  diphtheria.  (Alwlracteil  fmm  the  Rules  of  the  H<-alth 
Department,  City  (if  New  Vnrk.) 

1.  No  one  hut  the  attenduikl  and  the  physician  should  be  pennitled 
to  enter  the  sick  ehamlxr. 

2.  The  discharge  from  the  nose  and  the  month  shtmld  Ue  receivi-^l  on 
clotlw  providetl  for  the  purp<i.se.  and  immersed  for  two  or  three  lionrs  in 
a  solution  compose<I  of  six  omu-es  of  carbolic  acid  dissolved  in  one  to 
tw<i  gallons  of  hot  water,  uiid  then  IhiIUiI  in  soap-suds  foi'  one  liour. 
All  bed  and  personal  clothing  used  almnt  the  patient  should  l>e  similarly 
trealetl  inftide  the  /tick  room, 

'.i.  'Jill'  liamls  of  the  attendant  and  the  physician  shoidd  be  washed 
in  the  same  carlHrlic  acid  solution,  and  washeii  In  soap-suds  after  making 
applieation.s  or  handling  the  patient,  and  tx'/ore  catitig. 

4.  Surfaces  soiled  by  discharges  should  at  once  l>efl(HKle<l  wilhearlH>lic 
aeid  sr>hitton. 

.J.  Table  uteiLsils  useii  by  the  patient  should  be  kept  in  the  gick  room, 
for  his  especial  use,  and  should  be  washed  in  carbolic  arid  solution  and 
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duMj  m  hot  soap-suds.     Tlie  soap-suds  vessel  should  then  be  washed  in 
the  carKoh'c  acid  solution. 

6.  The  .sick  room  should  l>e  aired  two  or  three  times  daily,  ami  swept 
fpcqiiondy  after  scattering  sawdust,  wet  tea-leaves,  etc.,  on  the  floor 
to  ]>revent  the  dust  from  rising.  The  furniture  and  the  woodwork  should 
be  wiped  with  damp  cloths.  Tlie  .sweepings  should  be  burned,  and  the 
clotlis  soaked  in  the  earbulic  acid  .sohition. 

7.  All  unnecessary  articles  of  funiiture,  pictures,  draperies,  clotliuig, 
etc.,  shouliJ  l>c  reinovetl  from  the  room  as  soon  as  the  nature  of  the  niulatly 
13  recognized. 

8.  When  the  patient  has  recovered,  he  should  receive  a  hot  soapsiids 
bath,  including  his  hair,  clean  clothes  put  on,  and  be  removed  from  the 
sick  rrxnii.  Uc  should  be  kept  iu  quanmlinc  as  long  ascuUuresof  the 
diphtheria  genn  can  l>e  obtainetl  from  his  throat. 

In  addition  to  the  rules  given  in  regard  to  the  patient  and  tlie  sick 
room,  the  physician  and  the  nurses  .shoul<l  protect  their  clothing  by 
wejiring  long  gowns,  which  should  !«  kept  just  outside  the  patient's 
room. 

9-  They  should  also  be  given  immunizing  doses  of  antitoxin. 

10.  The  room  should  be  scrubbed  with  bichlorideof  mercury  solution. 
1  to  1000,  all  over,  woodwork  repainted  or  varnished,  walls  cleaned  and 
rcpapcred,  and  the  furniture  sterilizeti  with  formaldehyde  vapor,  or, 
in  the  case  of  upholsteretl  furniture,  disinfection  is  better  done  by  steam. 

11.  The  periodical  inspection  of  public  schools  by  a  corps  of  physicians 
will  do  much  towarrl  limiting  the  spread  of  the  disease. 

Immunization  by  Antitoxin. — An  immunizing  dose  of  antitoxin  ranges 
from  100  to  500  units,  according  to  the  age  of  the  patient  and  the  length 
of  time  immunity  is  desireiJ.  In  an  average  case  100  units  will  be 
effective  for  ten  days,  while  500  units  will  be  so  for  twenty-eight  days. 

Treatment  of  Diphtheria. — The  treatment  may  be  divided  into  (1) 
locnl,  (21  general,  and    (.i)   me-asures  for  the  relief  of   the  sutTocation. 

Local  Treatment.  —This  consists  in  the  use  of  an  antiseptic  sohiiion. 
such  as  JHiracie  acid,  chloride  of  sodium,  etc.,  at  a  temperature  of  1 10", 
with  a  fountain  syringe.  The  patient  shoidd  l>e  wrapped  tightly  in  a 
sheet  fixed  with  safety  pins.  He  should  be  placed  upon  his  si<!c  and  tlie 
glass  or  hanl-nibber  nozzle  of  the  syringe  applied  to  one  nostril,  the  fluid 
flowing  out  at  the  other,  until  it  comes  forth  clean.  The  patient's  mouth 
should  \w  held  open  with  a  spool  or  a  mouth  gag  to  prevent  swallowing, 
OS  this  att  might  force  the  .solution  into  tlie  middle  ears  and  cause  infec- 
tion aufl  mastoiditis.  Tlie  pharjnx  should  be  treate<l  in  a  similar  mau- 
ner.  If  it  is  desirable  to  combat  pain  and  swelling,  the  solution  should 
be  abotit  130°  The  irrigations  may  be  repeated  at  intervals  of  six 
Inn  ITS. 

Oeaeral  Treatment. — 'J'he  general  treatment  of  diphtheria  consists  in 
the  administration  of  stiiiiulimts  to  overcome  the  depression,  the  weak 
heart's  action,  the  irreguhir  pulse,  ami  the  septic  condition.  -Alcohul. 
in  tlie  form  of  whisky  or  brandy,  is  tlie  best  for  this  pur|>ose,  and  should 
be  given  to  an  infant  in  10  to  15  drt>p  doses,  well  diluted  with  water, 
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three  nr  fitiir  times  a  day.  A  chlW  of  three  or  four  years  may  1m'  j^ivt'ii 
an  ounce  in  twenty-four  hours.  In  septic  oasts  inueii  more  eun  ami  .■^houKl 
l»e  given.  .Strjxhnine  is  the  second  be.st  .stinmlanl.  Dose,  child  one 
year  old,  i^  grain  every  two  or  three  hours.  Child  three  tofouryewrs 
old,  -'ff  grain  every  two  or  three  hours. 

Sedatives  should  l>e  given  to  relieve  rtytlessncss.  cough,  and  spiism 
(seeonti  stage)  in  laryngeal  cases.  Morphine  in  ^^  to  ^  gr.  doses.  Kmetics 
mny  Ik-  given  to  overcome  s(){lsiii.s  anil  to  remove  mucus  in  the  laryngeal 

Antitoxin  in  Diphtheria. — The  value  of  antitoxin  is  shown  by  a  compari- 
son of  the  following  tables; 


Taulk  I.— By  Briggs  and  Guerard. 

TVtufof  vM   HHlitarii,  Hurlality. 

Agw.  Owwa.      Dmtlu.      Per  cent. 

o-Sy«am.  mm  460  31.4 

3-S  yMfii  .                   .  ,')«78  703  20  7 

ft-10  ynun      .  3184  473  14  S 

OvvrlOyMn  1444  W  GO 

Tamle  II.— By  Bngiiisky. 

ffik  trttdtd  ieUh  andtoxui.                                      MotlalJiy. 

AxM.  per  omt, 

0-2  ytmn 03, 3 

3-4  yMT*  fi2.8 

4-6  yvan  37  9 

«  10  yean    .  34.6 

10-15  rtwa                ...  14.6 

The  advantages  of  the  antitoxin  over  the  other  methods  of  treatment 
at  the  various  ages  is  strikingly  slioun  l>y  a  comparison  of  the  foregoing 
tables,  and  needs  no  further  comment. 

Antitoxin  in  lartfngeal  cases  is  valuable  in  two  ways,  namely:  (o)  It 
prevents  many  ca.ses  corning  to  the  operative  .stage,  and  {b)  it  affects 
favorably  the  intulmted  and  tnu-hentomized  cases.  Statistics  go  to 
sliow  that  it  affects  the  intul>atc<i  cases  more  favoralily  than  it  does  thasc 
upon  which  Iraclieotoniy  hius  Itet-n  perfonned. 

Antitoxin  in  relation  to  paralysis  seems  to  increase  it  rather  than  to 
<l*vpca.se  it  This  is  perha]>s  (xplainetl  by  the  fact  that  cases  trcadil 
with  Hntitr>xin  live  longer,  and  thus  give  more  time  for  it  to  develop. 
Many  nii)re  Iwd  cases  survive. 

Antitoxin  injections  often  pnxluce  a  Iransienl  alhuminurta. 

iJti/Mitfe  ami  CUnieai  Adminisimfvm  (if  .ln/iV'».Ti?t.— The  following 
dosage  Ls  recouuiK*ii<Ieil:  («)  2<KK)  (o  ;i(KK)  units  in  ordinary  diphtheria  to 
achiUI  over  one  vtrHPoUl;  (/;)  'AHX>  1o  ;">(XH.I  units  in  .severe  iuryngi'ul  cases 
of  any  age;  (c)  loOU  to  2(KK)  units  to  an  orflinary  case  in  a  child  un<ler 
one  year  old. 

Repeat  the  dose  in  twelve  hours,  or  le-ss,  if  the  symptoms  are  increasing, 
and  ill  eighteen  to  twenty-four  Ihmits  if  (here  is  not  decided  improvement. 
A  third  dose  may  be  given,  if  mrcdetl,  in  twenty-four  hours. 
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An  onliimry  sterilized  hypodermic  si/ritiffc  lioUtitig  a  c.c.  is  siiilaMe 
for  making  thf^  injections.  The  skin  should  l>e  cloanserl  with  Hn  nnti- 
3cptic  solution. 

Placr  of  lujrciion,~'V\\o  skin  of  the  thi^h,  the  posterior  axillary  line  of 
the  chest,  or  the  alwlnnien  ure  favorable  locations. 

E^ecttfof  Aniiioxin  unlhc  I'seudojii^vtbratu". — In  a  few  hours  after  the 
inJtKrtion  it  heeonies  blancheil.  tlie  dirty  cvtlor  less  pr(Hioiinced,  ami  the 
nteiiihrune  nioiv  ^nmidar  and  swollen.  Later  it  liccoines  loo.sene<i 
annmd  its  edges,  and  rulls  up,  iledifhinj;  i(s<'!f  sponlaneiiiisly  or  after 
irriguiioji.     If  tlie  membrane  returns  repeat  the  dose  of  antitoxin  at  once. 
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The  liiM  of  indaloa  in  upimt  tracheotomy-  r>rep*ntory  to  Uuynonl  fimura  or  laryncntntay. 

Effect..^  on  the  Tempemhtrc. — In  pure  or  simple  iltphtheria  the  tempera- 
ture rapiilly  returns  to  ihe  nonnal,  whereas  in  the  mixed  cases  it  comes 
down  more  slowly.  If  the  temperature  dot^  not  fall  In  the  regular  way, 
tt  s«H(>iid  injection  is  in<licat<'il,  provitIe<i  the  temperature  ciiiinot  he 
aeec>unle<l  for  hy  s<nne  complication. 

Intlivat ions  fur  Atiiitoxin.—U  In  mihl  suspicious  phnn'Dj^eal,  na-sal. 
Uicciil,  conjunctival,  or  cutantMHis  oases,  give  antito.xin  if  the  child  is 
over  one  year  of  age  and  there  is  a  distinct  history  of  exjjosure. 
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2.  In  suspicious  laryngeal  cases  give  antitoxin  at  oncCt  and  make 
microscopic  and  culture  examinations  afterward. 

3.  All  i-atarrlml  cases  r«]uire  antitoxin. 

4.  In  pseiidodiphllu'ria,  with  rt'peate<l  negative  findings  as  regards 
the  Klebs-Ix>effler  bacillus,  antitoxin  need  not  be  given.  If  in  doubt, 
however,  give  it. 

Surgical  Treatment. — Trackeoiomy. — ThLs  operation  Is  not  now  in 
vogue,  relatively,  as  it  was  in  former  years.  Intubation  is  usually 
elected  in  its  stead,  as  it  is  a  safer  and  surer  means  of  tiding  (he  patient 
over  the  suffocative  periofl.  Nevertheless,  there  are  still  cases  in  which 
traclieotouiy  Is  intllcated. 

ITie  indications  for  tracheotomy  are:  (a)  When  Intubation  tubes  are 
not  avaihible,  or  if,  for  any  r<'ason,  their  use  is  not  undcrstooil  (Northrup) ; 
(6)  in  excessive  edema  of  the  larjTix,  where  the  intubation  tube  does  not 
give  relief;  (c)  when  the  membrane  is  in  the  lower  tracheal  tract,  though 
these  cases  are  favorable  for  tracheotomy. 
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Trmehmtamy  tube. 


TVufhMl  lube  In  pmiiiion. 


The  method  of  performing  irai'keoiomtj  now  in  use  is  known  as  the 
high  operation,  in  eon  trad  istinction  to  tracheotome  inf^teure,  as  first 
practised  by  Trousseau.  In  the  low  pf>sition  of  Trousseau,  the  bltHwl- 
veaseb  passing  over  the  field  of  operation  render  the  operation  dlificult. 

High  tmcheotomij  is  pn*frrable.  It  should  !«*  done  under  antiseptic 
precautions,  although  this  Is  not  always  praeticable,  on  account  of  the 
uigency  for  immediate  relief. 

Sups. —  (a)  The  cricoid  cartilage  shoidd  lie  located  with  the  index 
finger  of  the  left  hand,  while  the  larvTix  is  held  firmly  but  lightly  between 
the  thund)  an<l  the  second  finger. 

(/>)  The  skin  and  the  sulK'Utaneous  tissue  should  now  be  incused, 
beginning  witli  the  locatiun  of  the  tip  of  the  index  finger,  carrj'Ing  it 
downwuni  in  the  meilian  line  ^  ineh  to  1  inch  (Fig.  273). 

(c)  With  the  tip  of  the  index  finger  in  the  superior  angle  of  the  wound, 
30 
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the  bistoury  shoiiUl  l>r  pnss<*<l  under  it  into  the  trachea  and  the  inelsion 
carried  downwaiv(  in  the  mcilian  line  far  enough  to  admit  the  finder  into 
the  wound.  Witli  (lie  rin;Xer  thus  pUeeil  liluod  i-aunut  enter  die  trachea. 
A  stiil  hetter  pnu-tiee  i.s  to  iirst  cheek  all  hkt'din^  with  artery  forceps  or 
li>;ature.s,  and  tlieti  open  tlic  Imehea.  If  suflocatioii  is  uuiiiiiient,  the 
first  method  nmy  he  adopted. 

i/l)  The  rnnnula  (Figs.  274  and  273)  .shoid*!  next  1m*  intrfxluced  as  the 
finger  i» gradually  withdrawn.  If  necessary,  the  dihitor  and  the  retmctors 
may  be  used. 

(c)  The  cannida  should  now  be  .secured  in  its  position  by  pieces  of  tape 
pas-scd  around  the  neck. 

(/)  If  tlie  suiycH-atiou  i.s  not  relieved  at  once,  there  is  either  pseudo- 
niendirane  still  lower  down  in  the  trachea — perhaps  a  detachwl  pie<'e 
over  the  orifice  of  the  cannula — or  the  cannula  has  become  filled  with 
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Dwyci'd  Luiiibatioii  insltiuiieiiU. 

mucus  and  .shrciis  of  pseutlonirndirane.  In  this  event  the  inner  cannida 
slionld  Ih' removed  and  cleared  of  ruucus.  etc.  {g)  If  the  removal  of  die 
inner  cannuhi  does  not  relieve  the  suffocation,  there  is  prolmiily  mein- 
l*r«rir  low  down  in  tlie  trachea. 

The  mishaps  or  arn'dciifn  whicli  may  attend  the  openition  are:  {a\ 
Failure  to  opct]  into  l3ie  trnchca.  especially  in  vcrv-  fat  chihiren;  (6) 
hemorrhage  where  the  incision  is  carried  Um  far  to  either  side  or  tnt>  far 
thiwiiwanl;  (c)  an  trre^ulnr  or  too  small  inci.sion,  making  the  intro»Iuetinn 
of  the  cannula  diilic-utt;  (//)  secondury  hemorrhage;  (e)  a>phv.\iatl<>n 
from  dislodged  nieiidiranc;  (/)  a  too  greatly  retracted  hcad»  thus  flalten- 
ing  tlio  trachea  and  causing  stenosis. 

The  offer  effects  of  tracheotomy  may  be  summarized  as  follows:  (a) 
Disappearance  of  the  cyanosis  anil  suiFiK-atiori;  ih)  sleep;  (r)  coughing 
with  expulsion  of  pieces  uf  iiieml>raue  and  mticus  through  the  cannula;, 
{d)  sliglit  fever  of  two  to  three  <iays'  duration. 

Tlie  complications  which  may  arise  are:  (a)  Infection  of  the  tracheal 
wound,  the  bronchi,  and  the  lungs;  (6)  ulceration  of  the  trachea  at  the 
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ti|)  ttf  the  t-afimilu;  {c)  erysi|>oliis  of  tlie  wound;  (rf)  and  most  important 
of  n\\,  Imtni'hopneiininnia  fn»m  tlic  .seconfl  to  the  seventli  day  after  the 
oprnition.     When  liiis  tmcurs  (he  pro^fiio^is  is  very  jjnive. 

Tlie  afler-trrainiftit  consisl-s  in :  (fl)  'llic  removal  of  tlie  inner  cannula 
every  two  or  three  honrs  for  cleansing;  (/))  the  extt^niitl  eannida  should 
be  reniovud  and  eleanrd  every  Iwenty-fmir  hours,  the  rhiUI  lK*inj(  plaeeil 
flat  on  his  hack  as  lit  the  u[x'ration — tlie  wound  sIujuM  Ik*  clciinsed 
each  time  the  extenial  cannula  Ls  r*Mnoved;  (c)  under  antitoxin  it  is  not 
pr^ilwhle  that  the  cannula  will  nec<i  to  be  worn  after  the  third  day, 
whereas  uinler  the  older  methods  of  treatment  it  was  ii.sually  worn  a 
week  or  more. 
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Ite  Indra  Aamn  ot  ilw  leil  ti«iHl  lioiiUnR  t)ie  ppiglotiU  acftliut  tlie  1 
pteparatory  lo  inioUitlon.      (Afior  iflmrley.) 


I  at  IIm  loniuo 


'Hic  author  recently  removed  the  cannula  from  a  child  who  had  worn 
it  for  four  years.  It  was  mfcssiiry  to  first  dilate  the  glottis  with  curvcil 
llcrynjj  Ixiu^ies  introduenl  thnaijth  the  tnichcnl  opening.  .\fliT  a  few 
(n-»tmenUs  laryngeal  reiipiralioii  was  sutiieicntly  restored,  ami  the  tidte 
wa.H  reinove<l.  An  attempt  was  aflerwanl  made  to  close  tJie  tracheal 
wound,  hnt  the  anterior  wall  tif  the  cartilaKliioiis  rinfjs  of  tlic  traeh'ii 
hail  di.sap(K'ared  from  pressure  necnf.si.s.  The  skin,  when  brought  over 
the  wound,  acted  as  a  valve  elasinK  tin?  trachea,  asphyxia  resulting. 
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Iniuhaium. — ^To  O'Dwycr  \s  <liic  the  credit  of  first  practising  intubation 
upon  hLs  chanty  patients.  The  tvibes  iisetl  at  that  time  were  straight 
aiitl  easily  expelled.  Being  discouraged  by  the  many  obstacles  in  his 
way,  he  was  almost  persuaded  to  abandon  the  practice.  At  about  this 
time  Dr.  F.  E.  Waxaui  successfully  intubated  a  patient  in  private  prac- 
tice. Dr.  O'Ott'yer  was  greatly  encouraged  by  Dr.  Waxham's  success, 
and  unprovement  in  the  inlies  and  in.s!nnnent5  for  their  introduction 
and  removal  rapidly  followed,  and,  thoui;h  there  was  much  opposition, 
intubation  b<'eanie  one  of  the  recogniy-e<l  therapeutic  measures  in  stenosis 
from  laryugeid  diphtheria. 
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Hic  tii1«  iMumng  Uiroiwtli  tlie  ehinlc  nf  thr  ftlitttis,  llio  initnx  fingi>r  mill  holdinc  lhf>  «>|>igl(iili* 
■jouuvt  Ilia  Ims*  of  Uw  tonsue.  A  Htuut  luop  of  thnwd  ui  uttacbod  to  thv  IuIm  lo  pmvid*  for  iu 
iiT>«>«^ty  ntnovnl  In  caM  suffocati^'e  lymptoms  fotkw  iU  IntroduoUon,  und  in  oaae  i(  is  acaidiniuUy 
eiigaenl  in  th«  cMph&ciu. 


ITie  introduction  of  antitoxin  has  very  greatly  reduced  the  necessity 
for  intubatioDj  though  there  are  stilt  many  cases  in  which  it  is  indicated. 

Indications  for  Intubation. — (a)  Pronounced  trachea)  stenosis,  as 
shown  by  greatly  retracted  supraclavicular  and  epij^astric  areas  i-alls 
for  the  immediate  resort  to  intubation,  even  though  antitoxin  has  lieen 
given  and  sufficient  time  hits  nut  elapsed  f<jr  its  favorable  influence.  If 
milder  suffocative  symptoms  ar<*  present,  and  antitoxin  has  l>ecn  given, 
intubation  may  be  delayed  pending  the  results  of  the  antitoxin.     Since 
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the  xise  of  antitoxin  not  one-half  as  manv  cases  come  lo  operation  as 
foniicrlv.  {h)  If  the  physician  is  not  within  easy  call,  it  is  safe  to  intu- 
bate without  waiting  for  pronouncecl  suffocative  symptoms. 

Techmque  of  I ni ubaiion.—Thc  cfiihl  is  prepared  for  intiilmtlon  by 
wrapping  it  in  a  sheet  or  a  blanket  from  the  shouhiers  downward.  The 
sheet  should  be  secured  with  strong  safety  pins,  so  as  to  bind  the  arms 
and  legs  of  the  child,  lliis  being  <tone,  the  nurse  should  sit  upright  in  a 
chair  with  tlie  child  upon  her  lap,  hts  head  ivsting  against  Iier  left  breast. 
His  l€^s  sh(»tdd  be  secured  between  hers,  lier  right  hand  grasping  hw 
left,  and  her  left  hand  liis  right.    Tlie  assistant  sliould  stand  l>eiiind 
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t^  IuIm  to  patitioa  to  the  larynx.     The  loop  of  (hratw]  lh  <liU  Bttnohed,  w  the  iuIm  may  lura 
lo  be  rmuweJ  by  the  nunc  ti>  relinv»  impeiulitkjt  iiuflomiive  ■yntiit/ini*. 

the  nurse  and  hold  the  child's  head  l>etween  his  hand.s,  as  though  sus- 
pending tiie  ehihi  from  the  parietal  walls  of  his  cranium.  A  projwr 
sized  tube  (Fig.  276),  thrcAdetl  with  silk  through  its  eyelet,  should  be 
in  readiness.  Tlic  operator  sliould  stand  or  sit  in  front  of  thf  child, 
introduce  tlie  mouth  gag,  turn  it  over  to  the  assistant,  who  liolds  it 
between  bis  hand  and  the  patient's  left  cheek  while  the  ofwrator 
introduces  the  index  finger  of  bis  left  bund  and  books  it  over  the 
jiiglottis  (Figs.  277  and  278).  Then  crowding  his  finger  as  far  lo 
lie  left  as  possible,  the  intubation   tube,  on  the  intnxlucer,  Is  cnrrieil 


into  the  mouth,  closely  liuggiiig  tlie  eentiv  of  the  posterior  portion  of 
the  tougiie,  tlie  liaiidle  of  the  iidriKlucer  lieiiig  on  the  eliest  of  the 
child.  As  the  tip  of  the  tulje  passes  back  of  tlie  epiglottis  ujider  the 
finger  of  the  opernlor,  the  hnndle  should  be  gnuluall}'  elevate*!,  until 
the  tip  of  the  tube  is  dirtrtiy  over  the  i-hlnk  of  «]ih  glottis,  wlieii  it 
should  l>e  siidtlf-nly  lowerwl,  thus  passing  the  tube  into  the  box  of  the 
larynx,  and  (m  downwuni  into  the  glottis  and  the  tmeht^a.  The  tip  of 
the  finger  then  engages  the  rim  at  the  head  of  the  tube  (Fig.  280),  the 
intnxlucer  is  Loo£jeMe<l  and  removc<l,  and  with  a  gentle  pressure  the  lube 
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Tlic  removal  iif  the  1ih>|i  of  UirvnJ.  the  index  Giiger  uC  ibe  left  IisimI  hmag  t>lnoe<l  wcsinri 
lliB  h«nil  nf  the  lube  io  preveut  Iia  clii>]ilaccra«iit. 


i.s  firtnly  pushed  deep  into  the  larynx  and  the  trachea.  If,  alter  waiting 
twenty  to  thirty  minutes,  the  child  tolemtt\s  the  tnlx',  the  loop  of  string 
should  be  cut  (,l''igs.  27'J,  280  and  281),  the  index  linger  re-intn»duced 
against  the  head  of  the  tulw,  and  the  string  removed.  For  obvious 
reasons  the  chihl  should  be  kept  wrapped  until  the  string  is  remove*!. 
Fig.  282  sliows  a  false  entry  of  the  luhe  into  llie  esophagus  Ijeeause 
tlie  handle  of  tlie  intrc»Iucer  was  not  siifficient!y  elevated  !>efore  the 
InU*  was  dropped  into  tlir  laryngeal  l>ox. 

Iitfuhaiion  may  also  be  perfonned  in  the  dorsal  position,  the  same 
relative  positions  and  steps  being  olisen^ed  an  in  the  upright  position. 


tXTUBATro?r 


471 


Extuhation  or  the  Removal  of  the  Tube. — The  removal  of  Ihe  tube 
may  Iw  clone  by  observing  the  .same  precautions  used  in  iiitulKitiun,  the 
index  finger  of  tht*  Ifft  hiind  ^uulin^  the  extni(*tt»r  to  tht*  opening  in  the 
(ul>e  (Fi^.  2S;{).  Aiiotlier  rnetliod  now  occa.sionally  iiswl  is  to  leave 
Uie  silk  string  atUichtHi,  looping  it  over  the  left  ear  and  securing  it  to 
tlie  chei'k  with  adh(!sive  plaster.  The  removal  of  the  tul)e  Is  thereby 
rendered  quite  easy.  It  is  also  e-asy  for  (lie  child  (o  remove  it,  heiiee  this 
is  a  serious  objoetion  to  the  niethiMl.  One  grain  of  Dover's  powder,  or 
1^6  to  ^  gr.  of  morphine,  may  be  given  a  few  minutes  before  extubation, 
to  prevent  spasm  and  re-intubation  for  its  relief. 
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Tlw  tube  in  p«jaitlon  nflcr  Ihe  withdrmWKt  ot  the  ihtOMl, 

When  to  Hemove  the  Tube, — Under  antitoxin  treatment  the  tube  may 
ortlinarily,  in  a  child  over  two  years  of  age,  1h'  remove^l  in  fr()m  three  to 
five  days.  Should  the  tul>e  Ux-onie  oJwtnieted,  it  shnnid  tic  immediately 
remi»ve<l. 

Complications  and  Di(}\ritUie». — (a)  If  the  finger  nf  (he  operator  is 
short  and  stubby,  it  may  be  dillieult  to  hitruihiee  the  IuIh*  beside  and 
Itenenth  it.  (h)  The  tube  may  make  a  false  pitssage  thrnugh  the  a  entriclcs 
of  the  lariTix.  (e)  The  prolonged  eifi>rts  of  an  awkward  or  itu'Xperienced 
ojienitor  may  cause  suffix-ative  symptoms.  (//)  Transient  spasm  of  the 
glottis  mny  tiuiw?  ti'inporary  ilelay  in  intrmhieing  tlie  lulie.     (e)  The 


472 


DISEASES  OF  THE  LAHYNX 


narrowest  point  tlm)ugh  which  the  tube  must  pass  is  the  cricoid  ring,  and 
erlema  or  swelling  nt  tliia  point  may  give  rise  to  some  (lifficulty  in  intro- 
ducing it. 

A  smaller  one  may  be  passed  with  slight  force.  The  action  of  the 
tube  in  being  expeUetl  in  this  condition  has  been  aptly  said  to  "creep 
Imck  like  an  oileii  cork  in  a  bottle."  (J)  Prolonged  retejUion  of  the 
tube  may  Ix*  necessar}*  on  account  of  the  persistence  of  the  pseudo- 
nieinbranc,  ulcerations  about  the  cricoid  cartilages,  traumatisms,  cica- 
tricial contractions,  edema,  aWuctor  paralysis,  or exubemnt  granulations. 
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Makini  a,  Tklsp  jioMHRe  into  tlie  rsupliKftu  oil  account  of  Ijiwering  iho  hancU*  al  lit*  obturator. 
The  tip  of  lh«  tuh«>  should  be  intmdticpcl  by  the  side  o{  the  fini«r  tip.  and  the  handle  of  lh« 
obtunUor  «>li>vaie^  until  (tu>  tube  slaiids  perpendiuularly.  nj^d  tti«n  imaaod  direeUy  iknvDwsrd 
tbruuch  the  diiuk  of  ttw  vJottis. 

ig)  More  rarely,  the  tube  may  be  swallowed  (no  danger  from  it). 
(/t)  The  tube  may  l^ecume  obstructwl  by  the  thread  or  catgut  l>eing 
asj>irated  into  it  and  swollen  by  the  secreti<»ns;  even  frwHl  may  obstnict  it. 
The  Feeding  of  Intubated  ChUrireu. — Most  cases  take  liquid  food 
vi^ry  well  in  the  upright  ])osition,  although  some  take  it  with  piiin  and 
cough.  If  the  upright  position  is  not  practical,  Casselberry's  position 
may  he  resortetl  to.  It  consists  in  placing  the  patient  on  his  Iwick  with  a 
pillow  beneath  the  shoiilders,  his  head  bent  downward  and  l>ackward  at 
an  angle  of  45°,  the  leg.s  l>cing  elevated  (Fig.  2S4).     Lf(]uid  or  semisolid 
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fixid  may  be  pivcri  in  this  pasitfon.  The  rliild  sliould  he  allowud  to 
swallow  several  hmrs  liffore  assuming  the  upright  positinn,  to  reiiiove 
the  food  from  the  cptpharyiix.  Ilillis  places  the  patient  upon  his 
stomaoli,  as  shown  in  ¥'ig.  285.  Gavage  may  he  rciortetl  to  if  the 
phar^Tix  and  the  larynx  are  not  too  swollen  and  painful.     The  tulie 
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FeeilitiK  aa  iiilubated  child  through  a  rubber  iuba  by  auction. 

shnnlil  he  introduced  through  the  nose  and  rapidly  passed  into  Uie 
t^opliUjB^is.  FomI  Ix'inp;  poured  into  the  funnel  passes  int(»  the  eso- 
phagus anil  the  stotnueli.  When  reititiviny  die  lahv,  pineh  i(  to  prevent 
the  li)'|ui<l  passing  into  the  larynx  as  it  rnmes  out. 

Rettal  aliiuetitntion  may  be  r(\s()rtt'd  to  if  feeding  hy  either  of  iJic 
foregoing  nielhotls  is  not  praeticable. 


CiKAP.TETl    XXVI. 


PAC^HYOKRMIA  I.ARYNCJIS.    MALFOUMATIONS  AND  DF.F(>n:\IITIKS. 
PROLAl'SE  OF  TIIE  VEN"niICLF.S.    STENOSIS. 

suBGLO'rru;  s'n':x<^sis. 


AccoRDns'n  to  Cliiari,  "Uie  verrucous  form  of  pachycli'nnia  w  identical 
with  the  papillomu  of  Llie  lurvngolt^ist,  &\v\  has  no  relation  to  tlie  clitTnsc 
fonn.  Diffus*'  piieliyilenuia  iiuiy  be  prtniarv,  or  it  may  Im'  secontiary 
to  some  other  affeetfon  of  the  larj'nx,  such  as  tiilwrcie  or  syphilis." 
In  Chiari's  experience  tN'pical  pachydermia  is  a  very  rare  disease.  He 
describes  the  following  forms: 

**  I.  'Vhe  most  frer|iient  and  mildest  form  is  a  thickening  and  loosening 
of  the  epitlielinin  of  llie  inlenirytenoid  fold  and  Ihr  vocal  cords,  .such  as 
frequently  (x-curs  iit  chronic-  catarrh.  Tlie  treatment  is  the  sarnc  as 
for  chronic  cratarrhal  laryngitis  and  consists  of  inlialations,  insufflations, 
applications  by  means  of  a  brush,  and  cauterization.  TIxc  best  applica- 
tions are  lactic  arirl  and  ioilinc.  The  nitrate  of  .silver  is  apt  to  cause 
inerrase<l  thickening-  Small  singer's  noilules  may  disappear  im<ier  the 
influence  of  rest  and  the  application  of  tlie  nitrate  of  silver  in  solution 
or  in  the  solid  stick.  If  they  are  of  considerable  size,  forceps  should  be 
usetl  to  remove  them  (Fig.  271). 

"2.  The  typical  fortji  of  [Kichydermia  laryngis  (chorditis  nodosa),  as  it 
aflfects  cliiefiy  the  vocal  proces.ses,  calls  for  a  ])lan  of  treatment  varying 
Bcconling  to  tlu^  circumstances  of  the  case,  authors  tliffering  greatly 
in  their  opinions.  Some  recommend  purely  expect^int  treatment  ana 
avoidance  of  tobacco,  strong  drinks,  and  the  abuse  of  the  voice;  others 
recommend  the  internal  administration  of  the  iodide  of  potassium, 
which,  though  occasionally  of  some  Ijenefit,  may  also  at  times  produce 
general  Impairment  of  health."  Chiari  rcconunen*Is  the  useof  electi-olysis, 
as  employed  by  Moll,  of  Arlieim,  a  cunent  of  fn>m  10  to  12  nnlli- 
ampercs  Ijeing  uswl  for  fnau  three  to  iUe  minutes  at  a  time.  He  con- 
siders it  the  l>cst  nu'ans  of  preventing  recurrence,  though  goixl  restdts 
lun'e  also  followed  oj>erative  procedures. 

"3.  Lai;ge  genuine  pachydcrmirt  growths  in  the  interarytenoid  s]>aee 
interfere  very  materially  with  the  voice.  Unfortunately,  treatment  by 
means  of  cutting  forceps,  liot  or  cohl  snares,  etc.,  do  not  guarantee  free- 
dom from  recurrence. 

"4.  The  last  group  includes  those  circumscribed  thickenuigs,  out- 
gnm'ths,  or  noiluEes  which  accompany  tuberculosis,  s_\']>hi!is,  chronic 
|>eri<'hou<lritis,  ami  perhaps  atsn  lupus,  which  have  been  referred  to  as 
•Hocondttry  or  "acces-sory"  pachytlermia.  'I'he  prognasis  depends  on  their 
etiolrjgy,  as  alsodoe^  die  treatment,  the  latter  varying  according  to  Uie 


476 


DISEASES  OF  TffE  LARYKX 


nature  of  the  most  distressing  symptoras.  Naturally  the  syphilitic  form 
is  much  more  favorable  than  the  tuberculous,  though  not  infrrtjupntly 
it  resists  specific  remetlies.  Operative  treatment  of  tlie  same  kind  as 
for  the  typical  primary  form  is  caUe<i  for  in  suitable  cases;  that  is,  if  the 
general  health  is  good  and  tlie  respiration  or  voice  is  not  seriously  inter- 
fered with  by  the  local  disease.  The  method  of  treatment  which  is 
most  highly  recommende<J  is  the  use  of  electrolysis  by  means  of  a  bipolar 
instrument  with  a  current  of  from  10  to  15  ma.  This  causes  no  reaction, 
and  seems  to  protect  against  recurrence  better  than  any  other  treatment. 
"There  is  no  doubt  that  pachydermia  lar}*Dgis,  whether  in  the  simplest 
form  in  tlie  interarytenoid  space  or  in  tlie  tv-pical  form  on  the  processes 
vocalLs,  is  only  a  symptom  of  chronic  catarrh,  and  is  not  to  be  looked 
upon  as  a  disease  in  itself." 


MALFORMATIONS  AKD  DEFORMITIES  OF  THE  LARYNX. 


Malformations  of  the  larynx  may  be  either  congenital  or  acquired. 
But  little  is  known  concerning  the  true  cause  of  congenital  malformations, 
only  that  some  paternal  disease  or  taint  acts  as  a  predisposing  factor. 
Acquired  defonnities  are  the  result  of  piwtnatal  disease. 

MaifitTfiuitiorus  of  congenital  origin  are  often  associated  with  arrested 
development  of  the  genitalia.  The  lungs,  the  bronchi,  and  the  trachea 
have  the  same  embryological  orighi  (the  foregut)  as  the  larjTix,  hence 
in  malformations  of  the  larynx  there  is  also  a  similar  defect  in  these 
organs.  lu  monstrosities  having  no  larynx  the  lungs  are  absent  also. 
If  the  larynx  is  <Jiminutive  the  lungs  are  likewise  alfectcd.  Of  the  other 
congenital  deformities,  webs  or  bands  across  the  glottis  are  a  common 
form.  The  webs  usually  connwt  the  vik'aI  cords  at  the  anterior  commis- 
sure, though  they  arc  sometimes  between  the  ventricular  banils.  They 
are  of  a  pale  color,  but  may  l>e  differentiated  from  the  vr»cal  conis  by  their 
position.  Sometimes  they  are  fragile  and  sometimes  resilient.  The 
perforated  diaphragm  variety  is  rare,  and  is  associated  with  pooriy 
devclnped  lungs.  jVnother  fonn  consists  of  clefts  in  the  interarytenoid 
space  extending  to  tlie  [lalate  and  the  cricoid  cartilage.  The  epi- 
glottis is  often  ilefonncd  by  arrested  development,  the  small  V-shaped 
epiglottis  of  childhoo<t  being  a  common  variety.  Very  small,  and  total 
absence  of  the  larjnx  have  been  reported. 

}[ifpcrfrtiphtf  or  hyperplasia  at  the  anterior  commissure  has  been 
mentioned  a.s  being  of  congenital  origin. 

Larynr/ocflf  (dilatation  of  pouches)  is  due  to  congenital  malformatioa 
and  failure  of  union  in  portions  of  the  thyrf>id  cartilage.  It  is  rare  in 
man,  though  common  iji  the  lower  animals. 

In  acquir&l  nuil/ornmtions,  erosions  from  syphilis,  tuberculosis,  etc., 
may  result  in  the  partial  destruction  of  the  framework  of  the  lan-ux,  the 
epiglottis  often  also  being  thus  partially  destroyed. 

Acquired  stenosis  (sec  also  Stenosis  of  the  I-«ar}Tix)  may  follow  tnni- 
matisTu  or  constitutional  causes,  as  syphilis.     These  cases  are  serious 
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on  account  of  the  edema  and  the  d^'spnoa.  Tracheotomy  or  indilmtion 
may  I>ccome  necessary.  U<Mlniidant  granulations  frjllmving  the  pro- 
longed use  of  the  traclieolaniy  tube  caused  lar^iigeal  stenosis  in  one  of 
my  cas«s.  The  cliild  Iiad  been  tracheo torn i zed  four  years  before  he 
came  under  my  care,  and  upon  examination  I  found  him  unable  to  breathe 
through  his  larynx.  The  larynx  was  oj)cned  by  iKJiigics  pa^ed  upward 
tlin)UjL;h  the  tracliea!  wound  nml  thmngh  the  gloliis.  Tins  procedure 
was  done  imder  general  anesthesia. 

H\'pertrophics  or  growths,  usually  of  a  papillomatous  nature,  form  at 
tlie  anterior  commissure  in  cither  the  single  or  the  multiple  variety. 
Microscopically  they  appear  as  local  hypertrophies  of  tlie  mucous  mem- 
brane, having  a  stratified  epithelial  covering,  enclosing  a  core  of  connec- 
tive tissue  witii  some  hloudvessebt  and  a  glandular  substance  near  the 
base.  Indeecl,  they  are  but  elevations  of  the  nonnal  tissue.  Tliis 
seems  to  distinguish  thrm  from  tnic  papilloma.  ANTiilc  these  papillo- 
matous elevations  of  the  mucous  membrane  are  congenital,  inouth- 
breadiing,  according  to  Lennox  Browne,  tends  to  perjietuate  them, 

PEOLAPSK  07  TH2  VENTRICLE  OF  MOROAGNI. 

Watson  Williams  claims  there  can  l»c  no  prolapse  of  tlie  ventricles, 
but  timt  which  appears  to  he  a  prolapse  is,  in  fact,  un  infiltration  of  the 
tissues.  This  Is  apparently  snpportt^l  by  the  fact  that  nearly  all  re]>()rti'<| 
cases  have  been  either  syphililic  or  tulxrculous.  On  the  other  hand  the 
tumor^like  mass  Ls  quite  soft  to  probe  pressure,  and  aiiuniberof  obser\*ers 
have  reported  successful,  tliough  fugitive,  replacement  of  the  pouching 
mendinine. 

The  presence  of  this  condition  should  arouse  suspicion  of  either 
syphilis  or  tuberculosis.  The  treatment  by  local  applications  is  useless. 
Replacement,  followed  by  cauterizations  to  excite  inflnnimatory  reaction, 
offers  some  hope  of  permanent  cure.  The  extirpation  of  the  mass  with 
cutting  forceps,  or  by  thyrofomy,  may  l)C  resorted  to  if  simpler  measures 
fail.  Antisyphilitic  reme<iics  should  first  be  tried,  however,  before 
surgical  interference  is  attempted,  unless  it  becomes  necessar}'  to  perform 
tracheotomy  to  relieve  sulTocjitive  symptoms. 


STENOSIS  OF  THE  LABTNX  (MALFORMATIONS  OF  THE  LARYNX). 

Stenosis  of  the  lar^Tix  properly  comes  under  malformations,  but  its 
importance  merits  separate  trcatmcrit;  hence,  the  various  types  of  stenosis 
are  included  in  tlus  section,  rtrganllfss  of  their  relationship  to  malfonna- 
tious.  Stenosis  arisuig  from  constitutional  <iisorders,  as  syphilis,  tuber- 
culasis.  and  leprosy,  each  have  their  peculiarities. 

Syphilitic  Stenosis. — There  are  tfiree  prominent  coiwlitions  arising 
in  the  course  of  syphilitic  lamigitis  which  may  cause  laryngeal  stenosis, 
namely : 
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(a)  Chronic  edema. 

(6)  Cicatricial  con  traction  or  webs. 

(r)  Hyperplastie  or  |jii)>illarv  Ki'"Wtli.s. 

(a)  Chroaic  Edema. — Chroni**  edema  Is  4'oiiimoiily  pn'sent  in  syplulitic 

laryiiglli.s,    tlum^ti    It    (Ich*s  not   always    seriously  occlude   tlie    glottis. 

Nevwilieless,  it  pR-sents  favomhle  conditions  for  tl:c  siipcn'cntiou  of  an 

aciite  |>r<H'ess,  wlilifi  nuiy  prtxhicc  .serious  stenosis.     This  is  especially 

tnie  III  Hiildren  wluj  ijiln-rit  a  syphilitic  taint.     Such  cliihlren  are  ven* 

liable  to  acute  edema,  wliieii  ^ive.s  rise  to  symptoms  quite  like  those  found 

in  croup.     Fortunately    the    infantile   ea.ses   re.spond    (piiekly    to   anli- 

syphilitie  remedies.  In  adtdts,  as  well 
iks  in  ehildn'n,  the  Irealment  consists 
in  the  admini.stratiou  of  the  iodiile  of 
potash  or  iodonucleoid,  which  often 
rwhices  the  local  edema  in  a  short 
time. 

It  should  lie  .stated  that  it  is  the 
tertiary  sta^e  of  .syphilis  that  results 
\n  stenasis,  hence  the  treatment  should 
be  condiiet*Nl  ar-c^^rdinply. 

{h)  Webs    and    Oicatricial    Cootrae- 
tion.  — Webs  and  cicatricial    contrac- 
tion are  the  most  connnon  mauifesla- 
tion  of  syphilitic  laryngitis.  The  webs 
vary    in  eolor   and  tliirknes.s.     'I'hey 
are  iisuully  pale,  and  may  be  indisliii' 
^ulshable  from  the  cords  over  which 
they  extentl.      The  vocal  cords  and 
the    ventricular    haiid.s    aiv    usually 
boimd   to^rtlier.  and   the   web  often 
extemis  across  tlie  ehink  of  llie  glot- 
tis, espetially  at  (lie  anterior  portion  (Fig.   286).     Lennox  Browne  cites 
a  <'a.se  in  which  the  epiglottis  was  bound   down  by  cicatricial  oflhe- 
simis. 

The  voice  is  hoars**  or  restrictei!  in  It.s  register,  while  the  breathing  is 
flyspneic.  The  dqjR-c  of  the  dyspnea  depends  upon  the  amount  of 
edema  and  fixation  of  the  cartila^e-s,  us  wed  as  upon  the  ovi-rlying  weh 
or  eiealricial  eonlraclion.  When  a  patient  pves  a  history  of  recurrent 
attjw-ks  of  dyspnea  extending  ovur  several  years,  il  is  guoil  presumptive 
evidence  that  lie  is  sutTering  from  syphilis  of  the  [ar)'ux.  A  spa^smtxlie 
cough,  not  milike  that  in  pertussis,  is  usually  present.  Pain  is  not  un- 
eonmion.  Tlu-n'  may  Ih'  an  admi.vturc  of  syphilis  and  tuberculosis, 
which  nifiv  soim-what  obscure  the  diagncjsis. 

(c)  Hyperplastic  or  Papillary  Orowtiu.  -These  usually  form  near  the 
anterior  commissure  of  the  glottis,  and  they  may  be  either  single  4)r 
multiple.  'ITie  treatment  shonltl  In-  Hiiti.syjdillilie  and  expectant.  H 
they  prtMlueesteno-sis,  they  .slioriKJ  be  remuviil  with  the  cuned  laryngeal 
foK'eps  or  the  snare,  or  by  laryngofissure. 


n,  cientririiU  u<  i,<    ,  i     -  i )ie  BnterKir  mm- 
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Tuberculous  Stenosis,— Tubei-culusis  t)f  the  larjiix  does  not  often 
r!osc  tlif  ^K»ttis  hy  cicatricial  cfinfmction,  as  is  so  frequent  in  syphilis. 
'I'his  is  (■xj>luine<l  hy  the  slijjht  rf[iurative  efT4>rt  follnwinp  luherculuns 
ulermtion.  It  may  produce  stenosis  hy  the  excessive  infiltrniion  of 
the  an'tenoiil  cartilages,  which  may  overlmng  the  glottis  and  occUide  the 
respirator)'  passage.  Tnl)ercul(>ns  perichondritis  and  chon<lrilis  may 
result  in  fixation  of  the  ani-tcnoids,  and  thus  prevent  abdiiclioo  of  the 
vocal  eoriLs.  Tlie  liinieii  of  llic  glottis  I.s  therehy  rendered  very  narrow, 
and  distres.sing  dyspnea  results. 

Lupus  Stenosis  of  the  Larynx.— Tliis  disease  in  tlie  larynx  k  char- 
actcrizc<l  ]>y  a  ciciitricial  curilraetion  and  matting  together  of  the  parts. 
I/iipus  nuxs  a  nindi  more  chronic  cniirNc  than  active  lidiercidosis  of  the 
lunnx,  hence  the  greater  changes.  Virchow  says  the  arj'tenoids  are 
occasionnlly  surrounded  by  ham!  pupillur)'  growths  in  the  active  stage 
of  lupus.  The  scar  tissue  in  lupus  is  verj-  unyichling  and  not  readily 
absorl^ed.  even  under  the  pressure  of  laryngeal  tul>c.s. 

Leprous  Stenosis. — Hie  stenosis  rarely  occurs  until  the  f>atient  is  in 
llie  last  stages  of  the  disease.  In  this  stage  it  often  becomes  so  pro- 
nounced as  to  call  for  tracheotomy  to  relieve  the  distressing  dyspnea. 

Ventricular  Eversion  and  Stenoais.^The  eversion  of  the  sa<culns 
l»ryngi.s  i.s  .scarcely  pos.sil>lc  a.s  a  primary  condition.  (See  Prolapse  of 
the  Ventricle  of  ^lorgagni.)  AnatoniicHlly  it  appears  (o  be  too  firmly 
adherent  to  the  adjacent  tissues  to  permit  of  il.s  prolapse.  There  may 
be  a  disease  of  the  underlying  perichondrium  of  the  laryngeal  carti- 
lages pritlisposing  to  the  evei-sion  and  the  corisequent  stenosis.  Tumors 
and  glandular  eidargeuient  may  also  push  the  sacculus  toward  the  meiJiun 
line  ami  cause  stenasjs. 

Traumatic  Stenosis. — Stenasis  of  tlie  lannx  may  l>p  due  to  the  inha- 
lation of  hot  vapors  or  to  the  ingestion  of  corrosive  Hiiids,  as  carbolic 
acid. 

Treatment. — l^e  treatment  of  larj-ngeal  stenosis  is  both  medical 
ami  sui^ical.  The  following  table  gives  a  suggestive  bne  of  treatment 
in  the  various  conditions  causing  stenosis: 

Medical  Troatment.— (a)  In  syphilitic  e<leniia  and  infiltration  without 
cicatricial  contraction  the  ii^Hlides  are  indicated.  Saline  laxatives  may 
be  given  with  giMj*!  results. 

(h)  Acute  edema  su|H'i-vening  upon  a  preexisting  6brous  stenosis 
shouUI  Ik*  treated  by  the  local  applieatiim  of  adrenalin  and  by  free  .saline 
catharsis. 

(c)  The  edema  of  tid>ercuIous  larA'ngitis  may  be  relieve<j  hy  tonic 
remcilic*  and  the  cautious  administration  of  mihi  cathartics. 

Surgical  Treatment.-  (n)  \\o\is  of  syphilitic  origin  should  be  broken 
down  by  systemic  dilatation  by  means  of  SclirtH'llcr'.s  laryngeal  tulies 
(Kig.  2S7).  The  larynx  should  be  cocainized,  the  index  finger  of  the 
left  hand  introduced  through  the  narrowe<l  chink  of  the  glottis.  The  web 
will  thus  Im'  put  upon  llie  stivtch,  or  torn.  .'\  hti^er  tultt*  should  l)e 
intrrxhicitl  after  leaving  the  first  one  in  place  a  few  minutes.  This 
process  shouhl  \k  continued  three  times  u  week  until  the  stenosis  is 
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completely  overcome.  Even  then  the  tubes  should  be  introduced  at 
intervals  of  a  few  weeks  to  prevent  the  reformation  of  the  webs. 

(/»)  Cicatricial  eoutraotioa  due  to  svphiHs  should  be  overcome  in  the 
same  manner  as  described  in  the  precetiing  pHraj2;rapli,  tliough  the 
dilatations  will  have  to  lie  used  more  persistently. 

(r)  Hyprrpliistic  or  papillary'  ^owfhs  of  syphiHlic  urigin  do  not  always 
yield  to  the  iodides,  an(i  should,  therefore,  by  eitlier  direct  or  indirect 
inetluHl.  be  removed  with  laryngeal  forceps  untler  genenil  or  ctirainc 
anesthesia.  Occasionally  the  papillary  growths  become  wedged  in  the 
cliink  of  the  glottis  and  cause  sudden  and  alarming  dyspnea,  and  necessi- 
tate an  emergency  tracheotomy.     (See  Tracheotomy.) 

(d)  Tuberculous  chondritis  and  abscess  of  the  larynx,  when  causing 
stenosis,  should  be  relieved  by  the  reruoval  of  the  diseased  and  dislocated 
cartilage  with  a  laryngeal  curette  or  biting  forceps. 

Tuberculous  ankylosis  of^the  arytenoid  cartilages,  attended  by  fixation 
of  the  cords  in  adductiou^with  severe  dyspnea,  calls  for  tracheotomy 
for  the  immediate  relief  ofithc  sjinptoms,  or  larsTigofissure  may  Iw 
necessary  at  a  later  time  toTovercome  the  ankylosis,  or  to  remove  tlie 
arytenoid  cartilages.  The  alKluclion  of  the  conis  during  respiration  is 
thus  made  possible  and  the  distressing  dyspnea  relieved. 
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SebriMttcr'a  UrynBekl  dUfttor. 

(e}  The  cicatricial  stenosis  of  lupus  should  be  treateil  by  <Iilatation 
with  Scliroetter's  tulx's,  asdescribetl  in  a  preceding  paragraph,  excepting 
that  it  may  require  greater  persistence. 

if)  I/<'prou.s  stenosis  should  be  relieved  by  tracheotomy  if  the  gravity 
of  tlie  suffocative  fits  warrants  it. 

(g)  Wntricular  eversion  with  stenosis,  while  secondary  to  some 
diseased  process  of  the  imderiying  perichondrium,  should  be  overcome 
by  removing  the  prolapse*!  sjicculus  membnme  with  a  snare  under  cocaine 
anesthesia.  Failing  in  this,  tracheottiuiy  may  be  performed,  and  the 
everted  mass  rernnvttJ  subsequently  by  laryngofissure.  (See  Larjngo- 
fissure.) 

Subglottic  Stenosis.— Sajous  pointed  out  that  the  sid^lottic  .space  has 
not  ri'ccivcd  the  attention  which  its  irnportance  as  an  inherent  portion 
of  the  hirynx  warrants.  He  urges  systemic  examination  of  this  s[>ace 
in  all  laryngeal  cases.  The  forms  of  stenosis  peculiar  to  the  lower  sub- 
glottic region  present  features  of  unusual  danger  and  s)'mptom3  likely 
to  be  ascribed  to  syphilitic  <Iisease.  Iniusmuch  as  the  iodide  of  potassium 
greatly  iricroLscs  the  danger  in  subglottic  stenosis,  it  should  not  be 
administere<I  in  a  case  presenting  dyspnea  as  a  symptom,  unless  the 
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non-existence  of  this  condition  is  determined  by  infralaiyngoscopical 
examination,  or  the  causative  disease  is  clearly  recognizied  as  being 
independent  of  the  respiratory  tract.  He  advised  that  preliminary 
tracheotomy  be  performed  when  the  iodide  of  potassium  is  to  be  admin- 
istered during  the  existence  of  advanced  subglottic  stenosis. 

Massei  states  that  the  subglottic  space  is  the  most  frequent  seat  of 
syphilis,  tuberculosis,  tumors,  rhinoscteroma,  and  foreign  bodies. 
Slight  syphilitic  stenosis  is  frequently  curable  without  local  treatment 
by  the  administration  of  sublimate  injections  with  or  without  the  iodides. 
In  simple  inflammatory  and  neoplastic  stenosis,  intubation  offers  the 
best  results.  He  agrees  with  Sajous  that  too  great  dependence  is  placed 
in  general  antisyphilitic  treatment  in  severe  stenosis,  and  that  such  a 
course  may  be  fatal. 
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CHAPTER    XXVII. 

NEUROSES  OF  THE  LAUVNX. 
NEUROSES   OF  MOTION. 


Toe  rlassification  of  J.  Solis-C<*hen  is  as  follows: 
Neuroses  of  the  Motor  Nerves  of  the  Larynx.— The  motor  ncnjroses 
are  tliviiiod  inlo  two  proiips: 

1.  Spasms  of  the  lurynx,  or  h>*pcrkiiiiesis,  i.  e.,  excessive  motion. 

2.  PmrjilyHiis  of  tin*  larynx,  or  iikiiiesis,  /.  c.  absence  of  motion. 
Spasms  of  the   Larynx. — Spa.snis  of   the    lan'iix    may    l>e  due  to 

irriliitinn  of  tin-  rfiilral  i)rain  rells  in  whirli  all  the  intrinsic  miisch's  arc 
tlirowu  inti)  violent  action,  ivr  to  irrr^ular  nervuiis  impulses  sent  out  frotii 
the  motor  centres  of  the  lirain,  causing  ineoor<linati<m  of  the  himig^'ul 
mH.seles. 

Paralysis  of  the  intrinsic  lar\iif;enl  muscles  may  l)e  limited  to  one 
muscle  or  to  a  group  of  muscles,  or  it  may  affect  all  of  them. 

'I'he  spasms  may  be  either  tonic  or  clonic. 

Tonic  spasms  are  (a)  i>f  (rntrjil  origin;  (6)  from  irritati<m  nf  the  tnink 
of  the  recurrent  laryii^'cal:  and  (c)  fnmi  retlex  irritation. 

{a)  Tonic  Spasms  of  Gentral  Origin. — In  tabes  dorsulis  spasm  of  (be 
adductors  of  the  larynx  occurs.  The  clinical  picture  shows  sudileu 
dyspnea  with  loud  inspirations,  the  tx>rtls  remaining  in  rtd<luctiori  for  a 
variable  time.     It  also  (x-eurs  in  tetanus  and  hydrophobia. 

(h)  Tonic  Spasm  from  Irritation  to  the  Trunk  of  the  Recurrent  Laryngeal 
Nerve. ^Wlien  the  injury  is  transient  and  slight,  the  laryngeal  spasm  is  a 
foreninner  of  paraly.sis.  Aneurysm  of  the  arch  of  the  aorta,  cancer  of  the 
esophagus,  [tleuriti*'  adhesion  of  the  apex  of  (tie  rijjht  lunp^.  and  tuinont 
of  the  tneiliastiuiil  glands  may  caiisf  the*  irritation.  A  .slight  lesion  may 
also  occur  in  tabes. 

(c)  Tonic  Spasms  from  Reflex  Irritation.  -Tliese  may  cxx-ur  from  irrita- 
tion of  the  larynx,  the  fauces,  and  thr  lU'igidioring  parts.  In  highly  sensi- 
tive cliildren  irritation  in  a  remote  part  of  the  bo«ly  may  cause  a<hhietion 
.spasms.  'Hie  latter  condilifin  has  bt'cn  drM-ribeii  as  laryngi>s|Htsm 
infantum,  and  is  usually  due  to  intestinal  irritation,  tapeworm,  a  tight 
pn»puee,  or  constipation. 

('h)ni<'  spasms  of  thr  laryngeal  muscles  nn:  always  of  central  origin, 
and  they  consist  of  rhydunical  inwanl  movements  of  the  cords.  The 
condition  may  last  but  a  few  moments,  or  it  may  persist  for  nuiny 
months.  The  pillars  of  the  fauces  arc  also  often  affected  in  a  like 
manner. 

Botli  tonic  and  clonic  .spH.sms  may  lie  preseut  in   the  same  case. 
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especially  m  the  depressors  of  the  epiglottis.  The  diseases  most  often 
causing  clonic  spasm  of  the  larynx  are  syphilis,  meningitis,  and  intra- 
cranial tumors. 

Clinically,  spasm  of  the  lar^Tix  mav  be  classitied  as  follows  (tifter 
Coakley):' 

(n)  Spaxm  of  the  adductor  muscles  (lar}'ngismus  .stridulus). 

(A)  Spasm  of  the  ten.sor  nni.sclo.s. 

(r)  Spasnuxlic  lar\i)gcal  eouph  or  laryngeal  chorea. 

(a)  LarTngismus  Stridulus  (Adductor  Spasm). — Synmiifms. — Spasm  of 
the  larynx;  laryngeal  ^pasm;  spasm  of  the  abductor.*?  of  the  vocal  cords; 
spasm  of  the  glottis;  spasmus  glottidis;  false  croup;  child -crowing; 
llmnic  asthma;  ji.sthnia  rachiticiim;  MilltT's  asthma. 

Ijaryngismus  stridulus  is  n  .spa^^^nuKlic  act  uf  the  intrinsic  muscles  of 
the  lar)'nx  aecoinpaniei]  by  stridor.  It  is  a  neurosLs,  and  is  not  necessarily 
a.s.soriated  with  laryngeal  di.sease.  It  is  not  a  di.sea«%  Init  a  symptom. 
While  it  is  not  a  disease,  it  is  a  snnptom  causing  great  nhinn.  Jt  is  often 
associated  with  lar\'ngeal  or  tracheal  diseases,  (hough  it  may  be  a  reHcx 
phenomenon  from  irritation  in  either  contiguous  or  remote  oi^ans.  It  is 
sometimes  a  symptom  of  acute  laryngitis,  pseudonienihranoiis  croup,  ami 
diphtheritic  croup,  espec-ially  in  chiMren.  It  may  alsci  o<rur  in  non- 
intlanunutory  diseases  of  the  larynx.  It  is  connnon  in  chiUiren,  but 
rather  rare  in  adults.  It  is  .sometimes  as-sociated  with  intestinal  disorders, 
as  uuHgestion,  worm.s,  and  ninstipation.  I'lerine  disorders  and  sexual 
excesses  have  Ix-en  known  to  produce  it.  Uisorriers  of  the  contiguous 
oi^ans.  as  the  lingual  tonsils,  the  teeth  (dentition),  elongated  uvula,  and 
inflamed  tonsils,  sometimes  e.xcite  the  spasm.  The  irritation  of  the 
fauces  witli  a  brush,  or  a  foreign  hotly  in  the  pharynx  sometimes  causes 
the  .symptom  to  appear.  Case.s  have  been  reported  in  which  the  pressure 
from  an  enlaiycil  thynnis gland  caused  hmngismns  stridulus.  Cerebral 
irritaticm,  caries  of  the  vcTtebne,  and  rickets  are  known  causes.  I.aryn- 
gi.smus  stridulus  appears  in  the  laryngeal  crises  of  tabes. 

Treatmmi .—^Thc  treatment  consists  in  relieving  the  source  of  the 
irritation  rather  than  in  applications  to  the  larynx.  For  the  immediate 
relief  from  the  suffocative  spasui  the  application  of  cold  water  to  the  chest 
or  hot  water  to  (he  nape  i»f  the  neck  .shouM  be  made.  If  .sulfiK-atidU 
seems  imminent  and  the  lower  jaw  is  relaxed,  seize  the  tongue  Ix-tween 
ihe  thundiand  the  forefinger  and  exert  traction  alxait  every  thr(*.sec4>nds, 
to  excitf  the  respinitorj-  centre  thnuigh  the  reflex  action  of  the  phrenic 
nene.  If  the  jaw  is  set.  the  same  result  can  be  accomplishcil  by  exerting 
pn-ssure  with  the  fingers  under  the  angles  of  the  jaw.  Should  these 
measures  fail,  resort  to  intubation  (ir  imclie<^)tomy. 

(b)  Spasm  of  the  Tensor  Muscles  of  the  Vocal  Cords;  Aphonia  Spastica; 
Pbonatory  Spasms. -Spasm  of  tlie  tensor  mu.sclc.s  is  essentially  a  ncun)sis 
from  overuse  of  the  voic-e.  The  muscles  are  fatigueil  and  fail  to  respond 
to  the  nervous  stitnidus  sent  out  from  the  motor  <"entres  of  the  brain; 
they  are  tin-d  and  irritated  by  a  l<K'ai  accunndation  of  the  toxins 
from  faulty  metalHjli.im.  Writer's  und  telegrapher's  cramp  are  similar 
affect  ioiiB. 
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Sj/mpfoms. — Spasm  of  the  tensor  muscles  is  characterized  by  sudden 
onset  at  any  moment  during  speech.  It  may  come  on  at  the  lx>^inmng 
or  in  the  midst  of  a  sentence.  I  have  seen  cases  in  which  (he  speech 
was  suddenly  almost  or  entirely  lost  for  some  minutes,  after  which  it 
woidd  quickly  clear  up  and  remain  so  for  an  indefinite  period.  The 
patient  complains  of  a  rough,  harsh  feeling  in  the  larynx,  aceompanie*]  by 
the  spontaneous  flow  of  a  few  tears  and  slight  congestion  of  tlie  con- 
junctiva;. A  drink  of  water  hnstens  the  cessation  of  the  spasms.  The 
cords  arc  tense  and  approximated  in  the  median  tine. 

jyeatmeni. — The  cases  seen  by  the  author  have  been  mild,  and  occurred 
only  at  long  intervals.  They  required  no  special  treatment  other  than 
a  few  minutes'  rest  of  the  voice  and  a  drink  of  eu]d  water. 

In  severe  and  oft-recurring  spastic  aphonia  prolonge<l  rest  of  the 
voice  is  necessary.  Such  coses  are  usually  overtaxed,  or  are  affected 
by  a  slight  general  debility,  and  they  should,  in  addition  to  prolongwl 
rest  away  from  the  persons  with  whom  they  arc  daily  associated,  be  given 
tonic  or  specific  remedies  to  correct  the  debility  or  the  specific  diseases 
with  which  each  is  affected.  To  this  end  iron,  strjchnine,  arsenic, 
catliartics,  iodide  of  potash,  eggs,  milk,  etc.,  should  be  given. 

(c)  Spasmodic  Laryngeal  Oough  or  Laryngeal  Ohorea. — This  condition 
is  quite  similar  (o  chorea  Jn  uther  part.s  of  the  body,  though  it  is  nut 
usuatly  associated  with  it.  There  are,  however,  synchronous  contraction* 
of  other  respiratory  nm.scles  whicli  furnish  the  blast  of  air  l>ack  of  tlie 
cough.  The  choreic  cough  occurs  at  frequent  uitervals,  and  is  a  dry, 
noisy,  respiratory  explosion  resembling  the  yelp  or  Ijark  of  a  dog.  It 
occurs  most  often  in  females  at  alHiut  the  age  of  puberty,  or  at  the  age  of 
greatest  instability  of  the  ner\'ous  system.  Tliey  rarely  occur  during 
sleep.  Between  the  intervals  the  voice  is  clear.  ITie  vocal  cords  appear 
nonnal  and  are  closely  approximated  during  the  attacks. 

Trmimeni. — The  cough  is  due  to  an  hysterical  temperament  or  to  an 
imbalaucc  of  the  nervous  system  at  or  about  the  age  of  puberty,  and  little 
can  be  done  to  improve  it.  A  sea  voyage  or  an  outdoor  life  will  add 
t«me  to  the  system,  and  thus  tend  to  check  the  recurrence  of  the  attacks. 
Tonics  and  sedatives  may  also  be  administered.  The  child  should  be 
taken  from  .sehonl  ami  sent  to  the  country,  iir  in  some  way  kept  outdiMirs. 
Fresh  air  and  sunshine  will  do  more  for  these  cases  than  any  other 
mode  of  treatment. 


NEURALQIA  OF  THE  LARYNX. 


True  neuralgia  is  rare,  and  is  characterized  by  pain  without  a  visible 
cause.  Similar  pain  may  be  causeil  by  malaria,  gout,  rlieumatisni, 
pressure  from  some  tumor  or  swelling,  epipharj-ngitis,  and  angina  of 
the  pharynx.  It  is  obvious,  therefore,  that  the  foregoing  diseases 
should  U'  excluded  b<'fore  making  a  rhagnosis  of  neuralgia. 

Treatment.-  -The  treatment  of  a  true  neuralgia  is  successfully  accom- 
plished with  phcnacetm,  gr.  v  to  x,  every  three  hours,  also  witli  cannabb 
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indica,  aconite,  and  murpbiiie,  puslaxi  to  their  pliysiologlcul  effects. 
While  cocaine  sprayefl  into  the  throat  affonJs  ininmliate  rehef,  it  is  not 
to  be  recommendwl,  as  these  patients  easily  acquire  the  cocaine  habit. 
Menthol  affords  relief.  Cold  or  hot  applications  to  the  neck  also  prove 
grateful  to  these  patients. 

If  the  pain  is  due  to  gout,  rheumatism,  malaria,  or  pressure  of  a  tumor 
orugland,  treatment  appropriate  to  these  conditions  shouUl  be  institute*!. 


* 


MOaiPHONIA. 


Mogiphonia  is  characterized  l>ya  difficulty  in  maintaining  the  tension 
nf  the  vocal  conls  while  singing,  or  during  fnrce*!  iiccfntuiited  speaking. 
In  onliuary  conversation  no  dttiiculty  is  experienced. 

Treatment. ^The  treatment  is  rest.  Overtaxation  being  the  cause, 
other  forms  of  treatment  are  scarcely  indicated,  unless  the  condition 
ha:i  recurrrtl  often  and  at  frequent  intervals.  When  tliiii  is  the  case,  tonics, 
massage,  cathartics,  and  eliminative  treatment  should  also  be  used. 

NERVOUS  OOUQB. 

This  13  a  spasmodic,  croupy,  or  even  musical  laryngeal  cough,  for  which 
no  physical  cause  can  usually  Ijc  assigneil.  It  is  peculiar  to  neurotic 
individuals  who  present  other  stigmata  of  a  neurosis.  It  Is  a  "daytime" 
cough,  entirely  subsiding  during  sleep,  to  return  the  following  morning, 
often  with  increased  severity.  It  often  occurs  in  the  hysterical.  It  mav 
l)e  u  reflex  disturbance  from  a  hypersensitive  area  in  the  nose,  the  epi- 
phiirynx,  or  the  chest,  hence  a  careful  examination  of  these  parts  should 
l>c  moile.  I'he  sensitive  areas  in  the  nose  and  the  epiphan-nx  may  be 
located  by  gentle  probe  pressure  without  the  use  of  cocaine.  In  the  nose 
Jacobson's  tubercle  near  the  anterior  end  of  the  middle  turbinated  body 
may  be  the  scat  of  tlie  sensitive  area.  When  this  is  touclied  with  llic 
prol)e  it  will  give  rise  to  tlie  peculiar  nenous  cough,  provided,  of  course, 
that  it  is  tlie  source  of  the  reflex.  Impacted  cerumen  in  the  external 
auditor^'  meatus  may  cause  iL  The  reflex  may  also  have  Its  origin  in 
the  gastro-intettinal  tract. 

^eatment.— ^As  most  coses  are  due  to  a  tnie  neurosis  rather  than  to 
some  pliysical  lesion,  the  treatment  must  he  of  a  tonic  ami  se<lative 
character.  Sprays  of  iced  lime-water,  or  menthol  in  combination  with 
camphor,  gr.  ij  to  an  ounce  of  liquid  petrolatum,  etc.,  may  be  used  to 
relieve  the  larj'ngeal  irritations.  Antispasmodics  and  sedatives,  as 
aconite,  cannabis  inrlica,  and  tlie  bromides  may  be  given  internally  to 
allay  the  spasms  aiuJ  the  IcktiI  irritation. 

LARTNOEAL  APOPLEXT. 

Synonyms. — Laryngeal  vertigo;  laryngeal  s^Ticope;  bronchial  s}'ncope; 
complete  glottic  spasm  in  the  ailult. 
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Laryngeal  apoplexy  is  characterize  1  In'  a  transient  irnlulinn  anil 
burning  sensjilion  in  the  lower  part  <>f  the  thront,  followetl  by  a  fit  of 
coughing,  dimness  of  vision,  flizziness,  and  unconsciowsncss,  tlie  patient 
falling  to  the  floor.     The  face  may  l)c  congeste*:!  or  pale. 

Tlie  disease  is  a  neurosis  affwtinj;  the  coordination  of  the  respiratory 
centres  and  the  nerves  of  the  laiynx.  It  is  rare.  The  attacks  may 
last  but  a  few  seconds,  when  the  spasnis  ceas<'  and  the  mind  Ijct-oines 
clear  a^ain.     They  nmy  recur  at  intervals  of  a  few  weeks. 

Etiology. — The  disease  is  chiefly  foumi  airion^  the  well-to-do  and  those 
leadiu^'sedcntarj' lives,  though  one  case  is  reported  sisoccnrringin  a  sailor 
(Whalan).  Gttchcll  reported  77  cases  ranging  in  age  from  seventeen  to 
seventy-seven  years.  All  but  four  were  males.  Hheumalism  and  gont 
are  occasionally  associated  with  it.  Xciirastiieriia  is  a  pretty  constant 
factor,  IjtK-a!  inHaminatory  disease  of  tlie  bronchi,  the  pharynx.  an<l 
the  larynx  is  connnonly  present^  and  may  be  an  important  causative 
agent  Lennox  Browne  reporter!  3  case.s  in  which  there  whs  vurix  at  the 
base  of  the  tongue. 

Among  the  exciting  causes  may  be  named  worry  from  strenuous 
business  or  social  conditions^  and  either  physical  or  mental  overwork. 
A  pinch  of  snuff  or  other  irritating  substance  inhaled  into  the  larjTix  and 
the  bronchi  may  bring  on  an  atiiu-k. 

Symptoms. — The  face  is  usually  flushed,  thoiigli  it  may  lie  pale. 
A  deep  breath  is  taken,  followed  by  laryngeal  spasm.  There  iriay  l>e 
epileptiform  convulsions,  anil  the  .secpience  ends  in  a  few  moments 
by  a  return  to  consciousness.  After  the  allaek  all  signs  of  the  disea.se 
<lisappcai'.  The  disease  is  cltnic4tlly  like  apoplexy  with  a  laryngeal 
auni  and  laryngeal  spasm,  the  latter  being  continued  long  enough  lo 
produce  uiicousciousness.  S\ich  spasms  are  liable  to  occur  in  neuras- 
thenia and  ill  tabes.  Other  signs  of  neura.stlienia,  epilepsy,  and  talies 
should  be  sought  for  before  pronouncing  the  case  one  of  laryngeal 
apoplexy. 

Treatment^ — 'i^he  treatment  should  he  addressed  lo  the  corre<'(ion  of 
alimentary  and  hepatic  disonlers,  and  to  the  regulation  of  the  excretory 
organs  of  the  body.  Tonics  and  antispasmodics  may  be  given  to  tone 
and  tranquillize  the  nervous  system.  I^>cal  lesions,  if  present,  should 
receive  appropriate  trealinent.  For  icistance,  bronchitis  is  the  most 
common  concomitant  disciise,  and  possibly  has  something  to  do  witb 
its  causation.  It  should  therefore  be  treated  by  the  administration  of 
4  grains  of  iorJidc  of  potassium  in  a  gla.ss  of  water  after  each  Uieid  for 
several  weeks  or  niontliH.  By  relieving  the  a.ssoeialed  diseases  of  ihe 
upper  TCspimtory  tract  the  laryngeal  spasms  and  the  syncope  are  some- 
times entirelv  relieve*!. 


PARALYSES  OF  THE  INTRINSIC  MUSCLES  OT  THE  LARYNX. 

It  is  difficult  to  make  a  classification  of  the  paralyses  of  the  laryngeal 
muscles  in  such  a  way  as  to  have  it  coincide  with  dinicnl  oKservation. 
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The  intrinsic  muscles  arc  supplied  by  branches  of  tlic  right  and  the  left 
pnciimogastric  or  vu^is  nenes.  It  will  be  reiiicniljcrcd  that  these 
nerves  have  their  origin  near  the  nuHliaii  furrow  beneath  tlie  litxir  of 
the  fourth  ventricle.  Two  motor  branches,  the  superior  laryngeal  an*l 
the  nx-nrrcnt  or  inferior  lannj;<^l,  are  ^ivcn  otf  frrnn  eacli  vagus  to  the 
lar>nx.  The  .superior  laryngeal  also  su]>plie-s  sensation  to  tiie  whole 
laringeal   mucous  membrane. 
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HrhfuiA  af  iha  fierv«  «ap|i)y  nl  the  inUitudc  muarlM  of  tlia  Imrynx.  P,  ihr  iinimmnitiuirii' 
Mfvv:  R,  rvcurrmi  Inryiwpal  iierv*:  .S  /,,.  «uneri<ir  Uryncral  ri*rve:  A.C,  aryt«n<iiJ  cartiUsM; 
T.  lli>-nii(i  ciirtilA|t«;  T,  rrJcuiti  ru-lil&gr:  J .  iiil«riiryiviti(iiJ(^iift  rniwclo;  C^iJ'..  oricii-tiryWfr 
oUfXM  pollitiia  luuiM'Ie:  CA.I^.,  cria>-Rryien<ndptM  lnlenUii>t  njuarl^;  7*.^./..  crieuthyroialel  itttctni 
miwclci. 

By  reference  to  Fig.  2KK  it  will  be  seen  that  the  superior  laryngeal 
mipplies  only  one  ()aLr  of  the  inlrin^tic  muscles  *A  the  larynx,  the  crico- 
thyroiflci.  riu-se  nius*'le.s  «re  ten.s*>rs  nf  the  vtK-al  cords,  hence  the  wavy 
outline  of  the  eonis  (Fig.  2S9J  in  superior  liiryngeal  paralysis. 

The  recurrent  or  inferior  laryngeal  nerves  .supply  all  ihe  other  intrin.sic 
niiistirs  iif  the  lar\Tix,  niiniely,  the  arrtenoideus,  the  crifo-aryteiioidei 
pfjstici,  the  crico-arytenoidei  lateralis,  and  the  internal  tcnsora  of  the 
vocal  cords. 

If  the  lesion  involves  all  the  fib<*rs  of  the  left  nxiiirpenl  larj-ngeal  nerve. 
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there  is  total 
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larynx 


Fio.  3fi« 


the  muscles  of  the  left 
except  the  cricoth\Toideus  (exlenial  tensor).  The  same  is  true  of  the 
right  side  (Fig.  289).  If  the  lesiou  involves  only  a  small  branch  of 
tlie  left  recurrent,  one  muscle  ulone  may  be  involved,  stiy  the  crico- 
arj'tenoitlens  posticus.  This  muscle  is  an  adductor,  hence  there  would 
be  incomplete  closure  of  the  anterior  two-thirds  of  the  vocal  cord  on 
the  left  side,  while  the  oj)posite  cord  wouUl  slightly  encroach  beyond 
the  median  line.  The  adihiction  of  the  posterior  Ihird  is  controlled  by 
the  ar}tcnoi<leus,  lieucc,  this  muscle  being  iinntfected,  closure  in  that 
region  is  complete.  Single  muscles  are  rarely  affected  except  in  diph- 
theria and  other  local  inflammations  of  the  larj'nx,  and  in  hysteria. 
It  is  always  a  ipiestion  when  a  single  nmscle  is  affected,  excepting  one  of 
tlie  cricothyroidei,  as  to  whether  the  lesion  is  in  a  nerve  twig  or  in  tlie 
muscle  itself.     Infiammaton-*  infiltration   may  inhibit   the  nerve  twig 

supplying  a  certain  muscle,  or  the  infiltra- 
tion may  cause  a  mechanical  barrier  to  the 
proper  motion  of  the  muscle.  Hysterical 
paralysis  is,  of  course,  not  a  true  paralysis. 
Paralysis  of  involuntary  muscles  usually 
has  its  origin  in  a  lesion  of  the  medulla 
(iblongata  or  the  spinal  cord.  Lesions  of 
the  cerel>rRl  cortex,  on  the  other  hand, 
cause  central  paralysis  of  voluntary  motion, 
in  making  a  diagnosis  in  this  class  of  cases, 
aphasia  must  be  distinctly  scparatc<l  from 
aphonia;  the  same  is  true  in  considering 
the  etiology.  Krans,  in  1884,  demonstrated 
that  stimulation  of  the  gyrus  prefrontalli  in 
the  lower  animals  produced  u  contraction, 
or  muscular  movements,  of  the  lar\Tix,  the 
pharynx,  and  the  palate.  Scmon  and 
Horsley  fully  substantiated  the  findings  of  Kraus  by  a  long  series  of 
experiments  on  the  lower  animals. 

Irritation  of   one  of  the  external   borders  of  the  restiform  bodies 
prwlucc-s  unilateral  adduction  of  the  vocal  cords.     Ttulbar  lesions  usualljj 
pro<hjcc  unilateral  paralysis,  but  many  cases  of  unilateral  paralysis  tat' 
also  caused  by  lesions  in  the  mwJidla. 

Laryngeal  paralyses  are  seldom  brought  about  by  tumors  of  the  medulla 
or  the  jMHis.  Guttstein  thoroughly  reviewed  tiiis  aspect  of  the  question, 
and  refers  to  several  cases  of  glioma  and  one  of  aneurysm  of  the  basilar 
artery.  A  bulbar  lesion  causing  laryngeal  paralysis  usually  involves 
the  dorsal  motor  nucleus  of  the  penuniogastric,  which  lies  near  the 
median  furrow,  and  is  beneath  the  floor  of  the  fourth  ventricle.*     In 

1  Fxlingcr.  AtuUfloiy  nf  C«mniJ  Nbtvoua  Syfltcm  of  Man,  ICiixluli  tratuiUtioti  tram  fdth  Qtnaam.^ 
ediituti.  p.  376.  myt: 

"Vfm  tiKva  learned,  ihrn,  twu  nuclei  fur  tbo  vacua,  a  vrntml  one,  which  ftnin  iU  poailioa  (Ta 
the  proloutBlion  <)l  the  ventral  hero)  and  from  thn  ai>pearBn<:e  of  it*  cetU  (mtiltipolar  wtUi 
axil  cylinder!  paaaing  dircoUy  into  the  nervv)  u  nmtor;  and  a  dorml  one,  wtuch,  lyini  in  tba 
1ir<)l»ii|tBtion  of  tha  (ray  matter  itf  the  Imuc  of  the  posterior  hornt  it  alao  br  Ita  atnicture  ebar- 
BotcrlMMJ  «a  atnaorv." 


Pamlyrit  of  the  crii!ot)i)Tudei. 
Tl*  unly  rauaclen  irf  tl*  Inrynx  sup- 
plied tiy  thf  superior  Inryneeal.  All 
t)i«  otli^r  irviriiuic  mwcica  of  the 
larytLx  arc  vuppUml  by  the  recur- 
rent laryngeal  oiervM. 
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geal  paralysis  the  alxluctors  aw  usually  the  first,  perhaps  the  only, 
mfiscles  affecteti  as  a  result  of  a  central  or  a  peripheral  lesion,  while  in 
liyatericai  aphonia  the  adduetors  are  affected. 

Tumors,  traumatisms,  and  other  lesions  at  the  base  of  the  skull  give 
rise  to  laryngeal  paralysis  by  implieating  the  tnmks  of  the  pneumo- 
gastrics.  it  Is  ofteji  dtfiicutt  to  differentiate  the-se  conditions  frorn  bulbar 
lesions,  as  they  frequently  involve  the  facial,  the  glossophar^-ngeal,  the 
acusticus,  the  spinal  acee-ssory,  also  other  branches  of  tJie  pneuniogastrics 
Ix-sidc  the  lan-Tigeals,  depending  upon  the  extent  of  the  lesion,  llie 
portion  of  the  pneumogastric  which  lies  in  the  neck  (usually  the  trunk 
and  the  recurrent  laryngeal  after  it  winds  around  llic  large  vessels  in  the 
thorax,  travelling  back  along  the  esophagus  to  the  lan-nx)  is  very  often 
the  seat  of  the  lesion  causing  the  laryngeal  paralysis.  Among  tlie  legions 
in  this  locality  causing  paralysis  of  the  nen-es  just  mentioned  are  en- 
largefJ  glands.  traumati.sms  due  to  wounds  in  operating,  goitre.s,  aneu- 
ry.sms,  mediastinal  tnmors,  tumors  of  the  esophagus  and  the  pharjTix, 
plfurisy,  scoliosis  of  the  cenical  vertebra?,  tuberculosis  of  the  apices  of 
the  lungs,  and  even  pericarditis. 

Laryngeal  paralysis  may  be  the  very  first,  and  for  a  long  time  the  only 
significant  indication  of  an  aneurysm  of  the  arch  of  the  aorta.  Often 
no  palpable  reason  for  the  paralysis  can  be  ascertained,  and  then  recourse 
must  l>e  had  to  a  tentative  <iiag:nosis  of  a  simple  neuritis.  The  rare 
eases  of  paralysis  of  individual  muscles  must  be  a.scribcd  to  lesions  of 
their  respective  nen-e  twigs,  or  to  an  involvement  of  the  muscular 
structure  itself.  Paralysis  of  tlie  abductors  is  now  and  then  due  to  trau- 
matism by  the  passage  of  a  bolus  of  food  through  the  lower  pharynx  into 
the  e.sophagiis,  or  even  to  expasure  to  eoUl  drinks,  as  the  locution  of  the 
muscles  is  very  superficial.  In  paralysis  of  the  pneumtjgastric  due  to  a 
bulbar  lesion  the  involvement  of  otlier  nen'es  readily  establishes  the 
diagnosis.  However,  an  injur}-  to  the  base  of  the  skull  may  simulate  a 
bulbar  lesion  by  implicating  several  nerve  trunks  in  addition  to  the 
pneumogastric.  Jackson,  Proust,  Senator,  and  Kisenlohr  have  reported 
cases  of  bilateral  paralysis  as  being  due  to  bulbar  lesions,  though  they 
are  ccjinparatively  rare.  There  is  no  authenticate<l  case  of  paralysis 
of  the  adductors  alone  from  an  essential  lesion.  Occasionally  a  bulbar 
lesion  produces  bilateral  jmnilysis,  in  which  instance  the  abductors  alone 
arc  usually  involved;  more  often  the  paralysis  is  unilateral,  tliough  not 
so  often  as  when  due  to  other  lesions. 


PARALYSIS  FROM  DISEASE  OR  IHJURT  OF  THE  SUPERIOR 

LARTKOEAL  NERVE;  PARALYSIS  OF  THE  EXTERNAL 

TENSORS  OF  THE  VOCAL  CORDS. 


So  far  the  only  lesions  which  have  been  notwl  as  causing  paralysis 
of  llie  cricfUhyroid  nni-seles  are  diphtheria,  enlarge*!  glan<ls,  and  in- 
flammation of  the  areolar  tissue  iH^ucuth  the  angle  of  the  jaw.  Typhoic] 
fever  may  cause  it.     Paralysis  of  these  muscles  is  extremely  rare. 
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Symptoms. — Anostliesia  of  the  lan^nx,  tho  pfifiioinenoii  whirh  was 
descriljtxl  iincltr  neuroses  (tf  the  larviix,  is  ii  prominent  ami  sipiificant 
symptom.  The  ane-sthesia  is  px]>liiine(l  by  the  fart  (hat  it  is  the  superior 
hm'iijtcal  n('r\'e,  a  hrjinrii  of  the  pnoiiinogii.strie.  whieh  is  atfecterl. 
This  limnch  snpphcs  the  cricotfiyroiil  muscles  with  motor  slimuhi.s,  ami 
the  whole  of  the  tiiucasn  with  sensation.  Whenever,  therefore,  (here  Is 
anesthesia  of  the  whole  mucosa  of  the  laryiix,  the  lesion  involves  the 
superior  lar>nigeal  nerve  fihei-s,  either  after  tliey  leave  tlie  pneumogastric 
or  hij?[ier  up  in  tlie  pneuniopastrie  itself.  A  low-pitched  voiee  and 
inaliility  lo  sing  Iiigli  tunes  is  charaeleristie  of  this  afTeclIon.  When  llie 
thyro-epi>;U»ttic  an*!  the  arjieno-epijflottir  mnscles  are  paralyze!  the 
epiglottis  starul.s  uj»rij;ht,  henee  the  lar^Tix  caimot  be  cUxsetl.  Bceansc 
of  (his  and  the  attending  aneslhesiii,  fo<icJ  often  finds  its  way  into  the 
larynx  and  iipp^-r  r*\*;pii-atory  tract.  No  warning  is  given  the  patient 
until  the  food  reaches  an  area  below  the  vocal  cords.  Hence,  pneumonia 
is  frequently  a  serious  sequence.  Complete  bilateral  paralysis  of  the 
cricothyroid  muscles  is  niaiiifested  by  the  peculiar  wavy  outlines  of  the 
vocal  cords  (Fig.  289).  Aeecrthng  to  E.  MacKenzie,  when  (his  paralysis 
IS  unilateral  the  laryngoscope  shows  one  vocal  cord  on  a  higher  plane 
than  the  other. 

Diagnosis. — The  peculiar  wavy  outline  of  the  vocal  cords  and  the 
!(xrnl  anesthesia  clear  up  (he  diagnosis  as  to  (he  hoarseness  and  aphonia. 
and  dtJiitingiiish  it  as  a  true  motor  paralysis  rather  than  a  neurosis  or  an 
inflammatory  disease. 

Prognosis. — It  is  very  ba<]  if  there  is  a  complete  bilateral  paralysis, 
but  not  so  very  grave  wlieii  only  one  cord  is  implirated.  The  pa(ient 
may  succumb  (o  inanition  op  pneumonia,  l-olmr  pneumonia  is  the 
usual  (vpe.anil  cases  have  l««*n  rccon led  where  <ieatb  fnjrn  this  disease 
could  only  iic  ascrilied  (o  the  passage  of  food  or  other  foreign  snl>s(ance 
into  tlie  trachea  because  of  the  anesthesia.  The  prognosis  is  very  bad 
if  (he  recurrent  laryngeal  nerve  is  involvetl  at  the  same  lime. 

Treatment.— Nourishment  by  the  esophageal  tulx*,  galvanism, 
strychnine,  and  general  tonics  are  indicated. 


FAfiALYSES  OF  THE  RECURRENT  OR  INFERIOR  LARYNGEAL 
BRANCH  OF  THE  PNEUMOOASTRIO  NERVE. 


All  the  intrinsic  muscles  of  the  larynx  except  the  cricothyroidei  are 
supplied  with  motor  stinndns  by  the  reeurrtmt  laryngeal  nen^.s.  'i'lie 
crico-ar)ienoitiei  postici  are  aUluctors  of  the  vwal  conls  and  then-fure 
muscles  of  respiration,  in  a  sense,  also,  of  phonation,  as  their  action  Is 
necc-ssary  to  maintain  ihe  retiuiretl  eqiiilibrmra  of  tlie  other  muscles  in 
this  act  and  in  iiuMluhiting  (he  voice. 

The  recurrent  laryngeal  supplies  motor  stimidtis  to  the  folKmtng 
nmscles; 
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Rcrurrf  lit  I 


aryngcal  J  / 


Criro-aryh'noidei  lalenilt's  (iilMliietor). 
ArykMiniileiis  (aciiiiKttjrt. 
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(inferior  laryn^^'eal)     ]  Crioo-ar^teiioiilei  |H)sti(i  (iuMuctor). 
I^Tliyro-aryU'iioidt'i  (intcninl  tensor). 

The  superior  laryngeal  nerve  aii|)p]ie.s   the  cricothyroujei  (external 
tensors). 

It  is  clear.  fn>in  the  ahove  analysis,  that  thcpeciirrent  laryngeal  nerve 
Ls  the  chief  in(jt^)r  stijjply  to  tht-  larynx,  and  that  it  presides  over  ImuIi  ad- 
thu'tifin  and  iilHhietion  of  thevoeal  eortis.  It 
is  obvious,  therefore,  that  when  all  tlie  HIh-ts 
of  the  main  trunks  of  the  recurrcnts  are 
affected  there  is  total  paralysis  of  hot}]  tlie 
iidtliictor  and  the  alxluetor  muscles  of  tiie 
larynx.  The  only  intrinsic  muscles  of  tlie 
lun'nx  not  affected  are  the  external  tensors, 
the  cricothyn)idei,  which  are  supplied  by  the 
superior  laryngeal  ru'rves.  The.«M^  play  so 
small  A  part  in  the  general  movemeuls  of  the 
eonis  that  their  action  under  thej*e  cireuin- 
slanees  is  practically  nil.  'JTie  cords,  there- 
fore, as-stinie  the  son-ailed  cadaveric  position 

(Ki^.  2lX)l.  In  studying  the  various  paralyses  of  the  recurrent  laryn- 
geals  I  shall  first  speak  of  total  paralysis,  and  follow  with  the  partial 
paralyses.  I  mean  by  the  term  partial  paralysis,  the  paralysis  irf  cer- 
tain ffroupa  of  nniscles  rather  than  an  incomplete  paralysis  of  part  or 
all  of  the  muscles  of  the  larynx. 


L.arMi-\  in  <iui?l  hirrndiiux  and 
tiin  uulnvcric  puuljua. 


COMPLETE  PARALYSIS  OF  BOTH  RECURRENT  LARYMOEAL 

KERVES. 

Etiology. — By  reference  to  Fig.  201  (he  course  and  distriljution  of 
ihc  right  and  tlie  left  recurrent  laryngeal  branchcii  from  the  pneumo- 
gastrics  is  illtLstnitCf  I  in  diagninunatic  form,  llie  left  rfcorreul  is  given 
off  at  the  level  of  the  transverse  portion  of  the  arch  of  the  arirta,  and 
passes  under  i(,  thence  upwanl  in  the  groove  l>etween  the  trachea  and 
the  esophagus  to  the  nuiseles  of  the  larnix.  As  it  reaches  tlie  lar\TJX  it 
breaks  iiiti)  several  twigs,  thus  suppl^nng  motor  stimulus  to  all  the 
intrinsic  muscles  of  the  left  half  (if  the  larynx  exccjit  the  criettthyroid, 
which  is  stippliefl  by  the  superior  laryngeal.  Tlie  left  recurrent  nerve  is 
the  most  often  uffe(!te<l.  on  aceoiuit  of  its  n'latituiship  to  the  arch  of  the 
aorta  and  the  li^ft  sulxrla\'ian  artery.  Aneurysm  of  the  transverse  portion 
of  the  arch  of  the  aorta  causes  compre-ssion  and  neuritis  of  the  left 
recurrent  laryngeal,  and  thus  inhibit.'^  the  motor  impulses  from  rcjiching 
the  left  half  of  the  larynx.  Unilnteral  paralysis  results.  Occasionally 
the  aneurysm  is  s<»  large  as  to  encroach  upon  the  stnictures  on  the  right 
side  of  the  chest,  and  thus  may  cause  compression  and  neuritis  of  the 
right  pec'urrenl,  in  which  event  the  paralysis  would  Ik?  bilateral. 

While  the  right  recurrent  laryngeal  is  not  so  often  involved,  it  is, 
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nevprth(^Iess,  so  sitnatwl  with  reference  to  the  subclavian  artery  and  the 
apex  of  tlic  ri^ht  lung  ns  to  ho  somewhat  frequently  the  source  of  laryn- 
geal paraly.sis.  The  right  recurrent  nerve  is  given  off  on  tlie  level  with 
the  subclavian  arterj*,  and  cun'cs  around  the  latter  us  it  starts  upward 
to  the  larynx.  Aneur\'sm  of  the  suVx^lavian  may  therefore  compress  it 
and  cause  neuritis  and  consequent  larjTigeal  paralysis  of  the  intrinsic 
muscles  of  the  right  half  of  the  larrax.  The  right  recurrent  nerve  is  in 
close  proximity  to  the  apex  of  t\w  right  lung,  an<I  may  become  involved 

in  pleuritic  exudat<*s  and  adhesions 
in  this  region,  and  thus  cause  para- 
lysis of  the  right  half  of  tlie  larynx. 
Tlie  mediastinum  is  frequently 
the  seat  of  malignant  or  other 
growths  which  press  upon  one  or 
both  of  the  recurrent  nen'es.  En- 
larged glands  of  the  neck,  malig- 
nant tumors  of  the  esopliagus,  and 
other  growths  in  the  neck  may 
cause  pressure  and  degeneration  of 
one  or  lx)th  pneumc^astric  nen-es, 
and  produce  tmilateral  or  bilateral 
paralysis  of  the  larjTix.  ScoUmis, 
goitre,  and  pericarditis  may  also 
injure  the  recurrent  nenes.  Gum- 
muta  are  frequently  the  source  of 
the  nerve  lesion. 

The  central  lesions  causing  larjn- 
geal  paralysis  are  in  the  medulla 
oblongata  or  the  spinal  cord.  The 
exact  location  of  the  pneumogastric 
nuclei  seems  to  be,  according  to 
Kniiis,  Seraon,  and  Horsley,  in  iJie 
gyrus  prefrontalis.  Tumors  of  the 
medulla  and  tlie  pons  rarely  cause 
laryngeal  paralysis.  Aneurysm  of 
the  basilar  artery  is  a  known  cause.  Bulbar  lesions  causing  Iar_>7igeal 
paralysis  usually  involve  the  dorsal  motor  nucleus  of  the  pneumogas- 
trie  which  lies  near  the  ineflian  furrow  beneath  (he  floor  of  the  fourth 
ventricle. 

Tumors,  traumatisms,  and  other  lesions  at  the  base  of  Uie  skull  give 
rise  to  laryngeal  paralysis  by  implicating  tlie  trunks  of  the  pneuino- 
gastric  nenes.  lt£is  often  difficult  to  differentiate  these  from  bulbar 
parai^-sis,  as  these  conditions  often  involve  the  facial,  the  glossopharyngeal, 
the  acusticus,  the  spinal  accessory,  or  other  branches  of  the  pneumo- 
gastric  ner\'e. 

The  nerves  and  their  filaments  may  be  completely  atrophied.  The 
remainsof  the  neurilemma  have  been  found,  but  fatty  degeneration  is  the 
most  frequent  degenerative  cliange. 


SflirictM  sbowinK  tlip  rnlations  of  ih«  puou- 
■nofiuitrie  im'w  («  rhe  lrnrh«>a.  eaophunin, 
vcMeU  of  t}w  ttiiims.  Ai<ui  lli«  nMrurrPiit 
iBTyniV&l  and  nuponur  Uo'^Keal  brancfa^s  and 
their  distribuiU'ii  to  th*  imtiiwc  muMlM  of  Ihe 
larynx.     (iit-»  y,g.  2»»,) 
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Symptoms. — The  sj-niploms,  wliether  due  to  lesion  of  the  pneurao- 
gastric  trunk  or  to  the  recurrent  laryngeal,  are  very  much  alike.  The 
voice  is  usually  weak  and  husky.  The  sensibility  of  the  mucous  mem- 
brane is  usually  unimpairetl,  unless  the  lesion  of  the  pneimiognstric 
trunk  is  above  the  point  where  the  superior  laryngeal  is  given  off.  If 
both  pneumogastric  trunks  or  both  recurrent  nervesare  injured,  the  voice 
is  apboutc,  as  the  curds  stand  iu  the  cadtiveric  position.  If  the  recurrent 
on  one  side  only  Ls  affected,  the  vocal  cord  on  thut  side  resLs  in  the  cadaveric 
fM>sition,  while  the  opposite  curd  has  its  normal  movements.  Indee<I,  it 
eiH*r»jaches  beyond  the  median  line  upon  attempted  plionation,  while 
during  deep  inspiration  it  Is  widely  separated  from  the  opposite  cord. 
In  one-side<l  paralysis  the  position  of  the  iirytenoitj  cartilages  is  char- 
acteristic; the  antcnoid  cartilage  on  the  unaffected  side  overlaps  the 
opp<isite  arytenoid,  and  is  either  anterior  or  posterior  to  it.  Cough  is 
usually  absent,  and  when  present  is  due  to  an  irritation  of  the  trachea  by 
pressure  of  a  tumor  in  the  neck  or  upper  mediastinum.  Tlie  cough  is 
like  that  in  aneurysm  of  the  arch  of  the  aorta.  I  have  .seen  a  few  eases 
of  aneurysmal  cough,  and  they  were  dry  and  slightly  harsh  or  brassy. 
One  ca.se  in  partictdar  was  free  from  cough  except  in  public  gatherings 
or  other  places  likely  to  excite  the  heart's  action.  Coughing  and  expector- 
ation are  perfonned  with  great  tlifficulty  in  I)ilatcral  paralysis. 

U)'Spuea  is  absent  in  unilateral  paralysis,  but  may  be  present  in  bilat- 
eral paralysis  in  spite  of  the  fact  that  the  cords  are  separated  iu  the  "  cada- 
veric" position.  In  the  "cadaveric"  position  the  cords  stand  midway 
between  adduction  and  complete  alxluction.  They  are  not  as  widely 
separate)!  as  is  usual  in  inspiration,  hence  the  dyspnea. 

In  some  cases  (he  paralysis  is  j>artial,  and  the  smptoms  are,  therefore, 
correspondingly  modified.  1  have  elsewhere  called  attention  to  the  fact 
that  the  al>Iuctor  twigs  are  more  frequently  implicate*!  by  pressure  than 
llic  Iwigs  supplying  the  adductors. 

Diagnosis.^^iluteral  ulxluetor  jtaralysis  during  quiet  respiration 
bears  a  slight  resemblance  to  complete  paralysis.  The  act  of  phonalion, 
however,  is  attended  by  the  adtluctlon  or  approximation  of  ttie  eonis, 
which  readily  distinguishes  it  from  the  passivity  of  the  cadaveric  position. 

Prognosis. — In  view  of  the  serinns  nature  of  the  causes  back  of 
complete  paralysis  of  one  or  l>oth  recurrent  larj-ngeal  nenes,  the  prognosis 
is  grave.  In  case  it  is  due  to  syphilitic  gimimata  or  to  the  pressure 
of  cnlargcti  glands,  the  prognosis  under  appropriate  treatment  is  good. 
If  due  to  the  toxemia  of  diphtheria  or  to  au  acute  inflammaliun,  complete 
recovery  may  oe<:ur  in  a  few  weeks. 

Treatment. — ^Tlie  (reatment  depends  upon  the  cause  of  the  paralysis 
and  the  duration  of  the  symptoms.  If  enlargement  of  the  thyroid  gland 
U  the  cause,  the  administration  of  thyroid  extract  may  diminish  the  si?.*; 
of  the  tumor  anti  thus  relir\('  (he  pressun;  upon  the  nene.  An  operable 
tumor  causing  pressure  upon  the  trunk  of  the  pncumogastric  or  the 
recurrent  laryngeal  nerve  should  be  removed  to  relieve  the  pressure. 
If  the'ncrve  has  undergone  degenerative  changes,  the  improvement  may 
be  slight  or  absent;  if,  however,  the  nerve  is  still  healthy,  the  paraU'sis 
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umy  <lisaj>[M'jir  af((T  theopcmtion.  In  aneunsm  of  tlic  arch  i)f  thf  aorta 
or  of  the  rigJit  siihclaviaii,  Hepfiidence  stiould  Ix'  placoil  in  the  use  of 
Lothmucleoiil  in  from  5  to  15  grain  doses  three  times  a  day.  Syphilitic 
^iinimata  may  he  treated  with  ineroiiriid  tniineli4ni.s  and  the  intenial 
Hdrnini.stratioiJ  of  iodoimeleimt  in  doses  rangiiiji^  fruiii  10  to  2.i  ^niis 
tlirce  times  a  [lay;  or  the  IfMlide  of  potiish  10  to  (iU  grains  thre<^  times  a  day. 
The  iodimiH'leoid  is  as  reliable  a  drug  as  the  imlide  of  potu^ih,  and  has 
(he  adxaritage  of  heing  toleratcfi  by  the  most  sensitive  stomach.  It  is 
free  from  potash,  having  a  niicleoit!  l>ase.  It  is  absorlK-t!  more  readily 
by  the  blood  and  rapidly  saturates  the  system  witii  iodine,  which  is  tlie 
active  agent  iu  both  the  io*!iiie  of  |KJtash  and  the  itMlomicleoid. 

(ialvanisni  and  furadisni  coinbineil  with  extenui!  n\ass;ige  over  tlie 
laryngeal  region  nuiy  be  praetised  to  increase  the  c-ircidatioii  and  nutri- 
tion of  the  atrophie<I  muscles.  Strychnine  is  also  a  valuable  remedy,  as 
it  increases  the  nen'c  enei^y  and  tones  the  muscles. 

If  the  paralysis  is  djic  to  diphtheria  or  one  of  the  exanthemata,  consti- 
tntional  rpmedies,  as  strychnine,  iron,  and  the  bitter  tonics,  sitonhl  be  given 
to  bitild  up  the  waning  and  dejik teil  etll  cnci^y.  Eliminative  rt*me<ites. 
to  stimulate  the  excretory  powers  of  the  intestines,  the  kidneys,  the  liver, 
and  the  skin,  should  be  given  to  dear  the  toxins  from  the  blood  and  the 
lymph. 

Tracheotomy  may  l>ecome  necessary  in  a  case  of  .severe  dyspnea. 


UNILATERAL  PARALYSIS  OFTHZ  RECURRENT  LARTKOEAL  NERVS. 

Etiology. — rnilatcnil  pnralysis  of  one-half  of  the  intrinsic  nm.'M'les 
of  llie  larynx  is  (piite  <*nmmon,  as  each  nen-e  traverses  a  long  and  nn- 
iiiterrii]ile(l  course  iK'fiire  it  gives  off  the  tennlniU  twigs  to  the  muscles 
of  the  larynx.  The  left  recurrent  is  given  off  from  the  pnenmogastric 
on  a  level  with  the  transverse  portion  of  the  arch  of  the  aorta  aroun<l 
which  it  enr\Ts  (Kig.  2V*1)  and  pas.ses  upward  In  the  groove  In-tween 
the  trachea  and  the  esophagus  to  the  larynx.  Aneurysm  of  the  tran.*- 
verse  portion  of  tlie  arch  of  the  aorta  c<aiii>resses  it  anil  causes  degenera- 
tive changes  and  consctnient  laryngeal  pandysis,  Tumors  of  the 
meiliastinuni  and  of  the  nti'k  orenlargtnl  glands  of  the  neck  may  com- 
press and  injure  it.  The  right  recurrent  nerve  is  given  off  from  tlie  right 
pnenmngastric  on  a  hnel  with  the  right  sidx'Invian  artery,  aroimd  which 
it  cunes  in  close  contact  with  the  apex  of  the  right  lung.  Aneurysm 
of  the  right  sidiclnvion  causes  compression  nnd  degeneration  of  the 
right  recurrent  laryngeal  nerve,  anil  paralysis  r(r.sults.  Pleuritic  inflamnia- 
tion  and  adhesioTis  at  the  af>ex  of  the  lung  may  involve  the  right  recurrent 
and  cause  laryngeid  ]>nralysis  upon  that  side.  Malignancy  of  the  esopha- 
gus or  other  f^nmth,  or  influirnnalory  swelling,  may  involve  either  the 
right  or  the  left  reeorrent  lar^Tigeal  nert'ennd  produce  unilatend  paralysis. 

Symptoms,  -'i'hc  .symptoms  include  hnnrseness  or  even  aphonia  at 
ihe  beginning  of  tlie  paralysis.  Later  the  nnnH'eete<l  eord  compensates 
for  the  loss  of  motion  on  the  alTccteil  side,  and  the  aphonia  or  hoarseness 
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IS  improved.  Ih'spnca  is  absrnt.  Thp  lanTigPHl  itnnf^c  shows  the  vooal 
coM  on  the  afftx-twl  side  in  the  "nidaveric"  pnsiiicmj  i.e.,  half-way 
between  adduction  and  abduction,  while  (he  unaffectt'd  cord  perfonns 
both  adduction  and  abduction  without  restraint.  The  epiglottis  may 
de\'iatc  from  the  mctlian  line. 

Prognosis. — ^l''he  pro^osis  depends  upon  the  cause.  If  due  to  a 
transient  tnlhtmnmlion  or  e.\iu]ale,  it  is  gcKHl  under  appropriate  trcal- 
tnent.  If  due  to  syphiH.s,  the  prognosis  is  ^ood  if  the  case  is  properly 
trcattNl.  If  chic  to  .some  incurable  disease,  the  prognosis  is  correspond- 
ingly prave.     If  dyspnea  is  present,  the  prognosis  is  more  grave. 

Treatment.  ^\Vhfn  practicable,  treat  the  diseiLse  causing  the  para- 
lysis as  in  postdiphtheritic  or  postcxanlhematic  and  syphilitic  affections. 
If  an  incurable  disease^as  carcinoma  or  sarcoma  of  the  mediastinum,  the 
esophagus^  or  the  larvnx,  is  the  cau.se  of  (he  paralysis,  treat  the  distressing 
syniptotiis  lis  they  arise.  If  the  thyroid  gland  is  enlargwl,  give  thyroid 
extract,  or  perform  thyroidectomy  if  the  extract  fails. 


LARTKOEAL  PARALYSIS  FROM  LESIONS  OF  THE  MEDTTLLA  AMD 
THE  NUCLEI  OF  THE  SPINAL  ACCESSORY  NERVE. 

Ijirvngeal  iwiralysis  from  disease  or  injury  of  the  medulla  oblongata 
and  the  nuclei  of  tiie  accessory  portion  of  the  spinal  accessorj-  is  character- 
ized by  paralysis  of  all  the  intrinsic  muscles  of  the  lar}-nx  on  the 
side  involved,  or,  if  only  a  few  filaments  are  involvefl  there  will  be 
paralysis  of  only  one  or  at  most  two  nniscles  of  the  larynx.  It  is  still 
further  characterized  by  the  |>andysi.s  of  eerlain  muscles,  extrinsic 
to  the  larynx,  which  are  supplieil  by  ner\^es  having  their  origin  in  the 
hnntediute  vicinity  of  the  motor  nucleus  of  the  pneuinogastrie.  Thus 
there  may  l»c  paralysis  of  the  facial,  the  acusticus.  or  of  the  nerves  leading 
to  the  exlrcniitic-s. 

Pathology.  — I-Jiryngeal  paralysis  due  to  a  central  lesion  is  dependent 
upon  the  involvenient  of  the  spinal  accessory  roots,  from  which  some  of 
the  fibers  of  the  pneumogastric  nerves  ari.se  in  the  H(H»r  of  the  fourth 
ventricle.  There  must  be  a  lesion  in  themetlii]lar\'  or  nerve  roots  supply- 
ing the  larynx.  Syphilis,  locomotor  ataxia,  progressive  bulbar  paralysis, 
multiple  selerosi-s.  and  tumors  of  the  neck  and  the  brain  comprise  the 
chief  morbid  anatomy  of  eentnd  pamlysis  of  the  lnr>Tix. 

Diagnosis. — Tlie  diagno-sis  <lepends  on  the  svmplom  complex  of  all 
the  uf'nes  involved.  'Hiere  is  usually  an  iLssewiated  paralysis  of  the 
nerves  supplying  the  tongue,  the  palate,  and  the  facia!  muscles,  or  of  the 
nerves  of  audition,  or  of  the  extremities.  Other  regions  suppliiNl  bv  the 
accessory  root  may  l>e  pamlyzed.  All  the  intrinsic  muscles  of  the  larvnx 
may  l>e  (mralyzeil,  or  only  a  part  of  them,  depemling  on  whether  all  or 
only  a  few  of  the  fibers  fnnn  the  motor  pneumogastric  nmlens  are 
discasfil. 

Prognosis. — The  prognosis  is  nearly  always  very  gmve,  and  even 
when  the  disease  is  due  to  syphilis  it  should  be  guardeil,  though  under 
Bntt.syphilitic  treatment  improvetnent  may  be  expected. 
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Treatment. — ^The  trentniPnt  .shoiilii  \>e  varied  to  meet  the  symptomatic 
indicutions.  If  syphilis  is  present,  the  iodoniiclcoid'or  the  iodide  of 
potjuh  should  be  given  in  large  dose:^.     If  a  malignant  growtli  i.s  at  tlie 
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bottom  of  the  twuble,  treat  tlie  unfavorable  symptoms  as  tliey  arise.  If 
marked  dyspnea  i.s  pre.wnt  from  paralysis  of  (he  alwhictors  on  botli  sides, 
either  intubation  or  tracheotomy  should  be  perfonnetl. 


BILATERAL  ABDUCTOR  PARALYSIS. 

Etiology, — The  causes  of  bilateral  abductor  paralysis  of  the  vocal 
muscles  are  syijliilis,  ine<Iiustinid  tumors,  anenrj'.sni,  and  eiilai^ed  mwlias- 
tinal  lymphatic  glantls.     Neuraslhonia  is  also  a  eau.se  of  the  paralysis. 

Symptoms. — 'riie  symptoms  have  been  so  atlmirably  given  by  N.  L. 
^Vilson  in  an  article  read  before  the  American  I^ryngologieal,  Hhino- 

Kio.  3ff3 


Puaition  of  llic  conb  wIifti  rnitiiinK  n  tiiith'piioLnl  lutin  Kiift  it)  Bbductor  pmttXymm, 

logical,  and  biological  Society,  in  1900,  that  1  will  quote  him  in  this 
eonneetion: 

"The  patient  gave  a  remote  history  of  syphilis,  and  was  somev'hAt 
addicted  to  alcohol ;  has  harl  a  few  attacks  of  dyspnea,  espivially  at  night, 
for  the  past  eight  months.     Voice  only  slightly  husky,  inspiration  a  Utile 
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noi.sy,  and  c'\j)irutinii  soiiii<liess.  Occusionally  liail  lieadiirlie^.  Opti* 
thuliiuisc'opc  sliowp(l  Dotliiiig  abnormal.  Heart  anil  liinns  nornuil, 
iiriiH'  adfi  aii<l  clear,  specific  gravity  ]02().  Tlu'ir  was  no  nihtimin  or 
stigar.  'Vhv  laryiipascopic  oxainination  showfil  the  epiglottis  to  Iw 
uonnai,  imieoiis  nK-nihrane  of  the  larynx  normal,  the  vocal  conls  white, 
with  a  small  slii  iK-tween  them  <iuring  inspiration.  The  left  vocal  l>an<l 
was  hnmovatile  in  the  median  line;  the  right  moved  slightly."  (Fig-  293.) 
The  patient  was  w:irne«l  of  the  dunger  uf  sudden  tlctith  from  dyspnea, 
hut  refnstnl  to  Ite  tracheotomizetl.  T}iree  months  later  he  dieil  suddenly 
from  dyspnea. 


Flu.  ra-i 


FiQ.  2»5 


Fi.).  290 


Vm.avr 


Vui-  298 


Fhi.  2M 


Fio.  2W- — LluUternl  psratyMA  of  lti«  tli.\T<>-arj-teQ.iitI«  inUrni  knd  of  ilio  bim-i    i.l-ti- 
Via.  W6. — PAn»ly»lf  of  the  ibyro-arytemiidM  litt<^rm. 
Fm.  206. — BilMlcnd  par»l3nia  uf  tha  KfylMCMdei. 
KiQ.  2V7. — UnifattemI  puntyBifl  of  th«  ridit  arytennJdnM. 

Fio.  298. — Pnrmlyi^*  of  tlw  adductor  musolM  af  Mm  Inrynit.     It  alm>  ilmwa  tho  pimtkia  of  the 
•orda  in  deo|>  udi[h  ration. 

Ftn.  3W. — PftTKljnw  of  the  Addunton  Kitd  arytcnoiilcuf^ 


Pathology.— U'hen  due  tosv-pliilis  the  disease  may  affect  the  aUhietor 
uiu.s(;les,  the  peri|>henil  ner\'e  ^laments of  llie  rt^enrrent  nenes,  the  nerve 
iruuk.  or  the  medulla.  ^Vllen  due  to  mediastinal  tumors,  aneurysm,  or 
enlargwl  glands,  the  recurrent  trunk  is  pn'.s.se«l  upon,  causing  atrophy 
or  other  degenerative  changes  in  the  nene  HU^rs.  \\'hen  due  to  neiiras- 
tbcnia,  (he  How  uf  the  nprvotis  inipidses  through  (be  recurrent  are 
inhibite*!. 
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Prognosis. — The  paralyses  tliit-  Ici  nciirasthetiia  generally  recover, 
thod^'h  death  may  occur.  When  due  to  other  causes,  more  than  half  die. 
When  operated  upon,  more  than  two-tliirds  recover.  In  the  s}"phiHtie 
cases  the  administration  of  the  iodides  and  mercury  sometimes  effects  n 
cure.  When  due  to  niedia.-stinal  tnnuir::;,  niiciirt'sin,  and  enlarged  glands, 
it  may  be  necessary  to  remove  a  portion  of  tlie  vocal  cords  pending 
the  consideration  of  the  operation  or  other  trealnieut  of  the  mediastinal 
disease. 

Treatment.— 'J lie  fara<lic  and  jjalvanic  currents  have  l>een  u.se*l,  and  in 
but  few  casc.s  with  success.  Antisyphilitic  treatment  has  proved  of 
value  m  a  number  of  cases.  Surgical  treatment  should  be  early  recom- 
mended, as  procrastination  may  lead  to  a  fatal  issue. 

Surgical  Treatment.  I'hrcc  mcthoiJ^  of  procctlure  arc  available,  namely, 
(o)  Iracheotottiy,  (,/))  intubation,  and  (c)  laryngofissure  and  the  removal 
of  a  pHrt  or  all  of  the  voc«l  bands. 

Tracheotomy  is  usually  preferable,  as  it  alTords  the  least  inconvenieflee 
to  the  patient  an<l  is  ordinarily  easily  performe<l.  The  cyanosis,  conges- 
tion, atid  e<lenm  of  the  tLssue.s  whicfi  .sotneliines  complicales  the  case 
(A.  <i.  Root)  may,  however,  render  this  procedure  difficult  to  perfonn. 
(See  Tracheotomy.) 

Intubation  maybe  performed  for  the  temporary' relief  of  the  dyspnea. 
It  is  not  suitable  for  permanent  relief,  as  the  tube  may  be  coughed  up, 
and  it."!  use  is  uncumfortable  to  the  patient. 

laryngofissure  and  the  rcniuvul  of  a  portion  or  all  of  the  vocal  cords 
may  Ik*  practised  if  the  tracheotomy  tulx*  is  obj«x'te<l  to.  After  this 
o]»eration  the  v(X'al  functions  are  sometimes  gra<iua]ly  resumed.  (See 
Laryngofissure.) 


CHAPTER    XXVIIT. 


THE  SINGLNG  VOICE. 


Thk  ranf(e  of  the  average  voice  is  from  two  to  two  and  one-half  octaves, 
although  many  singers  embrace  three  to  four  octaves. 

The  singing  voioe  begins  from  the  thini  to  the  sixth  year,  and  changes 
but  little  until  puberty.  At  this  time  there  is  a  fleeided  change,  especiallv 
in  boys,  in  whom  it  becomes  deeper  or  lower  in  pitch,  assuming  more 
the  quality  of  an  adult  male.  There  is  some  change  in  girls'  voices, 
although  it  is  not  so  noticeable  as  in  boys.  The  larynx  becomes  larger, 
the  cartilages  consolidateil.  and  the  cords  longer  and  (hleker. 

The  vocal  organs  .shouhl  not  have  .special  stres.s  p?it  on  them  during 
this  transition  perio4l,as  coordination  is  distribiite<l  by  the  rapid  changes 
in  the  shape,  the  sjy^,  ami  the  position  of  the  parts  4>f  the  larynx. 

\*oice  production  is  dependent  upon  three  functions  of  the  vocal 
ap|>aratus.  By  "vocal  apparatus,"  as  used  in  this  connection,  is  meant 
die  larjiix  (primary  source  of  tone),  the  chest  (source  of  motive  power), 
and  the  resonant  chambers  of  the  chest  and  the  head. 

Without  the  motive  power  of  the  outgoing  current  of  air  through  the 
larynx  there  could  Ix'  no  vibration  of  the  cords,  and  without  the  vibration 
of  the  vocal  cortis  imd  the  outgoing  current  of  air  through  the  upper 
respiratory  tract  there  could  be  no  vibration  or  .secondary  tones  or 
hanuonics  to  enrich  the  laryngeal  or  primary  tone.  In  other  wortis,  a 
voice,  to  Im-  pleading  or  "sympathetic,"  must  have  all  the  qualities  which 
can  lie  iniparlcd  to  it  by  a  proper  respiratory  act,  a  nonnaj  placement  of 
thelarj'iix,  and  nninipech'il  ^ibnttitJii  (if  the  vocal  cords;  also  the  richness  or 
quality  imparted  to  it  by  the  resonance  chambers  of  (he  chest  and  the 
head. 

Defects  of  the  singing  voice  are,  therefore,  largely  due  to  the  following 
causes : 

(a)  Improper  methods  of  breathing. 

(fc)  Improper  action  of  the  extrinsic  and  the  intrinsic  muscles  of  the 
larynx. 

(c)  IxK?al  disease  of  the  larjTix. 

(rf)  Faulty  or  imperfect  use  of  the  resonance  chambers  of  the  head 
and  the  chest. 

The  nose  is  one  of  the  most  important  resrmant  chambers,  hence 
disea.ses  or  alinormalities  in  this  region  are  especially  productive  of 
hartn  to  the  singing  voice.  The  epiphar\nx,  the  soft  palate,  the  uvula, 
and  the  ((Jitgut*  art;  also  lai^ely  concerned  in  voice  prixluction.  Growths 
ordiseasi^l  conditions  of  the  epipharynx,  the  soft  palate,  and  the  tongue 
»re  therefore  |>otent  factors  in  defects  of  the  singing  voice.     Enlarged 
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tonsils,  especially  if  they  are  adherent  to  the  pillars  of  the  fauces,  mar 
tho  purity  of  the  tone  and  interfere  with  it3  placement.  The  mme  is 
trnt*  of  postnajiiil  arlenoiik.  In  both  instances  the  mobility  and  the 
normal  action  of  the  uvula  form  a  curtaiii  or  valve  whieh  regulates  the 
volume  and  the  diivctiun  of  the  ^■ib^aling  air  current  from  the  larynx 
in  its  passage  through  the  epiphurynx.  and  the  nasal  ctiainViers.  It  is 
important  that  their  action  should  be  free  and  untranmic!le<l.  Po5tna.sal 
adenoids  push  the  soft  palate  fonvurfl  and  dirtvnwanl,  whilt^  enlarged 
and  atllierent  tonsils  interfere  with  its  fn-e  movement  in  an  upward  and 
ba<rkwaril  direction  toward  the  posterior  wall  of  the  pharynx.  A  voiee 
thus  nioiliticd  loses  its  power  to  charm  the  ear.  Not  only  is  the  quality  or 
tin^bre  iiiipaircil,  but  the  range  is  also  curtailed.  1  could  cite  instances 
in  whicli  the  quality  has  been  iniprovcil  and  the  range  increased  one  to 
tloree  iutervnls  by  the  reujoval  of  tlie  tonsils.  As  adenoids  are  chiefly 
founil  in  children,  they  do  not  so  often  afTej't  the  adult  voice.  On  account 
of  an  associated  postnasal  catarrh  with  and  snbserjuent  to  the  atrophy 
of  adenoids,  the  singing  voice  is  often  thereby  in^liriH-lly  atlecte*!.  Post- 
nasal catarrh  involves  the  postsiiperior  surface  of  the  soft  palate  and 
prothices  a  laxity  of  the  tissues  composing  il.  including  the  palatine 
muscles.  There  is  an  increase  in  the  libmus  tissue,  togetJicr  with  an 
etiema  (slight),  and  boggy  conditi<jn  of  the  nniscidar  filers.  The  u\ida 
is  relaxed  and  often  liangs  down  until  it  touches  the  base  of  the  tongue  or 
the  posterior  wall  of  the  pliarynx.  This  gives  rise  to  a  tickling  sensation, 
and  is  often  a  source  of  annoyance  to  singers  and  speakers. 

The  presence  of  cnlargetl  ami  diseased  tonsils  not  only  interferes  with 
the  nniscular  activity  of  the  soft  palate,  hut  causes  a  chnmic  enlargement 
of  t!ie  mucous  membrane  of  the  epipliarynx  and  the  oropharynx,  thus 
augmenting  the  catarrlial  condition  alrea<ly  mentioned.  A  very  common 
syni]>tom  of  tonsillar  disease  is  a  si'nsalion  of  a  splinter  of  wood  lodgeil 
in  the  throat.  Tliis  is  a  symptom  which,  so  far  as  I  know,  has  not 
heretofore  been  attributed  to  this  condition.  I  have  often  noted  it»  and 
regard  it  as  significant  of  crj'ptic  infection. 

Deft'cts  of  the  sinf^hifj  voire  due  io  j}a.tal  diseases  are  chiefly  due  to 
an  inferfcR'nce  with  the  prrMlnction  of  the  harmonies  or  overtimes 
which  give  quality  and  character  to  tlie  voice.  The  bones  of  the 
face  are  so  constructed  that  there  arc  numerous  cavities  communicating 
with  the  nasal  chambers.  The  lightness  of  the  bones  makes  them 
admirable  sounding  l^ianls  for  the  primary  tones  of  the  vocal  cords.  It 
Ix'i'omes  apparent  at  once  (hat  any  condition  c>f  the  nose  wliich  inlcrferrs 
with  the  pn>per  entrance  of  the  colunm  of  air  into  the  nasal  and  the 
accessory  cavitic-s  will  prevent  the  voice  taking  on  the  rich  coloring  or 
tonal  qualities  which  make  it  pleasing  to  the  human  ear. 

DcHcction  of  the  septum,  thickening  of  the  nasal  mucosa  from  chronic 
catarrhal  inflammation,  polypi,  and  other  morbid  processes  interfere 
with  the  resonant  chamlicrs  of  the  head.  The  mucosa  of  the  nose  i* 
reflected  through  the  noniinl  openings  into  tlie  acce.ssory  sunises.  and  is 
here  JilTe<ted  by  catarrhal  or  other  thickening  .simultaneously  with  the 
invasion  of  the  nasal  membrane.    The  openings  into  the  sinuses  are  more 
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or  less  closed  hv  iht-  ihickoniii^',  uml  tht-  n'sonant  <(im1tty  of  the  cavities 
is  thereby  <liimiiuslKNl.  More  oflen  Uie  mi*l<Ue  hirbinal  or  a  lii;;;h  ilevia- 
tiun  of  (he  spptiim  blocks  the  nose  and  affects  the  resonnnce  of  the 
voice. 

Jean  tic  Ilcszke  hns  well  said  that  the  more  he  studies  the  voice  the  more 
he  is  convinced  it  is  fi  riuestioii  of  the  na'?e.  I  have  for  many  years  been 
impressed  thai  llie  chief  charm  in  a  public  speaker's  voice  is  its  nasal 
quality.  If  this  were  lacking  it  failed  to  hold  Mieattention  of  bis  auditors. 
I  only  speak  of  this  to  empliasizc  the  fact  tliat  ilirre  is  something  verj" 
ailractive  to  the  average  person  in  tin-  ri'sonance  of  nasal  urigin.  There 
seems  to  Ik"  no  other  (juahty  tlmt  can  take  its  place.  What  Is  tnic  in 
this  regard  of  the  spenkin^  voice  is  doubly  true  of  the  sin^jin);  voice. 

The  mouth  influences  the  sinking  voice  to  a  marked  degree,  not  only 
In  mollifying  the  rcsonauee,  but  more  particularly,  in  enimciation  an<l 
articulation.  Theplaceuunit  f>f  the  touKue.  itsconeave-tronvcxsliape,  with 
the  tip  elevated  against  the  roof  i)f  the  nuaitli.  etc.,  modify  the  musical 
quality  of  the  voice.  Hence,  all  abncjrnml  conditions  of  tlie  tonj^ue  which 
interfere  with  its  movements  affe<!t  the  voice.  If  it  is  "  tonj;ue-lieil,*' 
ailherent  to  the  anterior  fnucial  pillars,  or  the  peniohyo^lossus  muscle  is 
too  short,  the  mu-sical  value  of  the  voice  is  impaiml.  !I>-|>ertrophy  of 
the  t(Higue  is  occasionally  an  impediment  to  the  acqinrenient  of  vocal 
excellence. 

The  larynx  bciiip  the  primary  source  of  tone,  it  is  natural  to  presume 
that  most  defects  of  the  singing  voice  are  dtie  to  some  lesion  or  faulty 
inethoil  of  using  it.  This  is  pi-olwibly  true,  although  it  sluiuld  Ije  re- 
menil)ere<l  that  many  of  the  lari"ngeal  inllainnuitions  are  indirectly  the 
result  of  nasal  (liscase.  Chronic  laryngitis  and.  in  many  instances,  acute 
larmgitis  are  secondary  effects  of  chrf>nie  nasal  obstruction  ami  catar- 
rhal sinuitis.  Uecurrent  or  persistent  hoarseness  should,  therefore,  lead 
to  a  thorough  inspection  of  the  nasal  chambers  for  obstruction  or 
sinus  diseases.  Hoarseness  is  not  necessarily  a  sign  r>f  an  uutceetlent 
nasal  disease,  as  it  is  also  a  prominent  sMnptnm  of  laryngeal  tul>ercii- 
losis,  cancer,  etc. 

PapiJlomata  or  other  laryngeal  neoplasms  interfere  witli  the  motility 
and  the  adjustment  of  the  vtx'al  cords,  and  thus  produce  hoarseness, 
aphonia,  or  spusui  of  the  muscles  of  the  larynx.  Morbid  growths  in  this 
region  shfuilfl  be  rt^movcd  with  great  can*  and  witfi  due  reganl  to  the 
functional  integrity  of  the  vocal  apparatus.  Awkwan-I  or  aggressive 
surgery  tnight  forever  banish  the  possibility  of  a  unisical  career,  or 
evHii  a  voice  for  ordinary  soclid  pnrjmsi's. 

Paresis  of  the  Adductors  from  Aneurysm. — Gradual  compression 
of  filher  of  the  nx-urrcnt  laryngeal  nerves  <iue  to  a  developing  ancnrysni 
of  the  arch  of  the  aorta  may  cause  n  partial  ]>aralysis  {>nc  day.  with 
characteristic  choking  spells,  amt  on  the  following  ilay  all  sytnptoins 
disjipjM'uring.  only  to  recur  again  in  a  few  days.  Even  though  nti  ntjier 
iiym|>toms  of  aneunsm,  such  as  dulncss  on  permission  or  bruit  on  aus- 
cultation, l»e  present,  the  above  symptom  should  be  eonsiderwl  ver)' 
suspicious. 
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Other  tumors  or  coiulitions  that  cause  gradual  compression  of  the 
recurrent  larynp:eat  nerves  may  show  the  same  symptoms. 

Methods  of  Breathing.— Defects  of  the  Smging  Voice  Due  to  Improper 
Methods  of  Breathing. — To  obiuin  the  purest,  und  richest  sinRuifi  voice 
the  method  of  hruulhing  should  be  carefully  cuUivute^l.  The  natural 
method  of  l)reathing  is  not  suitable  for  the  singing  voice  (H.  Curtis). 
It  is  adapted  to  the  ordinary  function  of  oxyjjenatinjt?  the  blood,  but  is 
poorly  suited  for  singing.  I'or  tins  piirpo.se  tlie  respiratory  acts  should 
be  done  in  such  a  way  as  to  give  the  most  perfect  control  over  (he  expira- 
tory current,  iind  at  the  same  lime  maintain  tiie  .sauie  quality  or  color 
of  ijie  voice  during  the  varying  stages  of  the  act. 

In  order  to  obtain  tlie  most  perfect  control  of  the  expiratory  current  of 
air  for  artistic  purposes,  the  respiratory  method  should  he.  such  as  will 
give  the  greatest  chest  capacity,  as  well  as  full  control  over  the  emission 
of  the  air  for  phonatory  purposes. 

The  quaUiif  or  ihnbre  is  best  maintained  throughout  all  the  registers 
by  such  a  method  as  will  keep  the  upper  portion  of  the  lliorax  in  a  fixed 
position. 

Tlie  control  of  the  expiratory  current  for  artistic  [)iir^Joses  is  a  complex 
coordination  of  the  muscles  of  the  cliest  walls  {scaleni  and  intercostals), 
the  diaphragm,  the  abdominal  walls,  and  the  larynx.  The  singer 
should  not,  however,  be  made  conscious  of  the  part  tlie  lar>Tix  plays  in 
this  capacity,  as  this  would  lead  to  an  undue  tension  of  the  laryngeal 
muscles.  Nothing  could  be  more  damaging  to  the  quality  of  the  voice 
thjui  this.  In  fact,  tlie  larynx  has  but  un  infinitesimal  nniscular  function 
in  voice  production.  The  singer  should  be  made  to  clearly  understand 
that  only  when  the  laryngeal  muscles  are  at  "ease"  can  the  voice 
charm  the  listener.  The  auditory  nerve  shoukl  only  l>e  conscious  of 
quality,  richness,  sweetness,  fulness,  splemlor,  unlimited  n\ser\e,  and  all 
the  emotions  that  make  the  inner  self  a  free  spirit,  travelling  through 
the  world  of  ennobled  thought  and  imagination.  The  most  beautiful 
song,  when  coming  from  an  overtense  lan-nx,  calls  attention  to  the 
material,  the  singer,  as  oppose*!  to  the  ethereal,  the  song,  thus  defeating 
the  f)urpo3cs  of  artistic  singing. 

I  have  thus  digressed  at  this  point  in  onlcr  to  emphasize  the  impor- 
tance, indeed  the  absolute  necessit)',  of  maintaining  a  proper  jjoise  of  the 
laryngeal  miisirles  during  the  artistic  activity  of  the  expiratory  current 
of  ii'ir  with  which  the  .singing  voice  is  producwh 

The  Inferior  Costal  Type. — The  chefst  cavity  is  conical  in  shape,  with 
the  apex  at  the  top.  It  nuiy  be  inerea.Ked  in  all  its  diameters  during  the 
inspiratory  act  by  the  action  of  the  scjdeni,  the  intercostals,  and  the 
diaphragmatic  muscles.  All  these  muscles  should,  therefore,  lje  uswl  to 
till  the  lungs  to  their  greatest  capacity.  The  inferior  intercostals  und 
the  diaphragm  are  especially  important  in  this  connection,  hence  it 
Is  usually  spoken  of  as  the  inferior  costal  type.  The  upward  and  out- 
ward movement  is  chiefly  eonfinetl  to  tlie  ribs  and  the  sternum  Ik*1«w 
the  sixth  rib.  The  ilownwani  movement  of  the  diaphragm  pushes  the 
abilominal  viscera  with  it.  and  thus  tends  to  increase  the  abdominal 


lEmmTmrvofcW 


503 


convexity.  Tbe  experience  of  the  great  artists  Ims  shown  that  (lie  lower 
portion  of  t)ic  ahdoininnl  walls  .should  not  he  allowed  to  participate  in 
this  distention,  as  the  [>erfect  control  of  the  expiratory  current  is  thereby 
hindered.  The  lower  portion  of  the  alxlominal  wall  should,  therefore, 
Im*  retractetl,  while  the  iip[>er  portion  is  allowefl  to  flistend. 

The  upper  chest  wall  should  be  niaintainnl  in  the  position  it  assumes 
during  deep  inspiration.  Tliat  is,  during  expiration  it  should  remain 
fixed  in  the  position  assumed  during;;  deep  inspinition.  In  this  way  the 
resonance  iinparterl  to  \\\i*  votoe  hy  the  thoniric  cjivily  is  increased  and 
nmintuintvl  of  the  same  quality  throughout  all  the  registers  of  the  voice. 
Failure  to  thus  fix  the  upper  che-st  wall  will  result  in  the  voice  taking 
varying  tonal  qualities  as  it  passes  from  one  register  to  another.  I  have 
heard  singers  wliose  voiws  were  rich  in  quality  in  the  middle  register, 
but  in  passing  into  the  upper  or  the  lower  register  assumed  an  entirely 
ditTerent  quality.  Tliis  change  is  not  always  due  to  a  failure  to  hx  the 
upper  chest  wall  as  described,  as  it  may  also  arise  from  improper  place- 
ment of  the  soft  palate.  Neverthele-ss,  it  is  important  that  tlie  upper 
wall  of  the  thorax  should  be  maintained  in  the  position  assumed  thiring 
deep  iii.spimtion. 

The  inferior  costal  or  artistic  type  of  breathing  may  be  analyzed  as 
follows: 

(fll  It  is  chiefly  perfonned  by  the  inferior  portion  of  the  chest  walls  and 
the  diaphragm. 

(6)  The  upper  alxlominal  walls  also  participate  hi  the  outwanl  expan- 
sion. 

(c)  The  inferior  alvlominal  walls  are  maintained  in  a  retracted 
jMsilion  during  in.spiration  and  exjiiratlon. 

(rf)  The  upper  chest  walls  are  maintained  throughout  inspiration 
anri  expiration  in  the  position  assumed  during  deep  inspiration. 

The  effects  sought  for  are: 

{e)  The  greatest  chest  capacity. 

ij)  Perfect  conlnil  of  the  expiratory  air  current. 

(ff)  A  maintenance  <if  the  same  resonant  quality  throughout  all  the 
registers. 

Factors  which  Influence  the  Voice. — Deviations  from  the  foregoing 
lyyie  of  brealhing  'luring  die  act  of  singing  are  detrimental  U*  the  artistic 
qualities  of  the  voice.  It  is  true  that  some  of  the  greatest  artists  do  not 
use  this  metho<l  of  respiration.  What  their  voices  woulii  have  been 
ha*l  they  u.sed  this  method  can  only  l»e  conjectured.  There  are  .so  many 
element-s  entering  into  the  conipf>silicni  of  a  great  artist,  that  a  fault  in 
one  direction  may  be  obscured  or  compensatetl  for  in  other  ways.  For 
instance,  an  artist  may  use  superior  costal  breathing  and  overcome 
in  a  lai^e  measure  any  voice  defect  resulting  therefrom  by  the  brilliancy 
of  vocal  execution  or  by  (he  tmnseendent  spiritual  or  mental  conception 
which  dominates  the  mind  anrl  the  body  during  the  singing.  There  is 
no  shadow  of  doubt  as  to  the  transforming  power  of  an  exaltc<l  or  nver- 
inaslering  conct-ption  of  the  part  U-ing  rendernl.  This  alone  iloes  not 
make  one  a  great  artist.     The  physical  mechanism  whereby  this  con- 
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ccptioii  is  oxpresswl  slumlil  In*  s<>  c<>uiiliimle<l  and  adjusted  as  to  not 
detract  from  its  full  expression. 

The  Vocal  Resonators. — The  voice,  like  musical  instrnnienls,  has  its 
soiinilinp  iH^i^ircl.  Tlie  soiiinliiiff  iMuinl  of  the  puirio  ami  the  vioHd  are 
familiiir  to  iill.  If  tlic  sli-ing  of  ;i  vluliii  wt-re  slivtclictl  U[nin  a  licavy  -slah 
of  marhle  the  tone  given  off  woiiUI  he  weak  and  4li.snj^eeal>le.  ll  woiiKl 
lofk  the  overtones  or  liarmonics  wjiieh  make  it  rich  an<i  j;ratefnl  to  the 
eiir.  The  same  slrin^j  when  niljnstei]  on  a  violin  j^Wcs  forth  a  tone  of 
great  sweetness  atul  power,  as  the  sounding  boani  adds  nnmeiou.s  over- 
tones to  the  fundamenfal  tunc  of  tlic  string.  The  fundamental  tone 
pretlomiiiates  while  the  harmonies  coordinate  in  such  a  way  as  to  give  it 
"color"  or  timl)re. 

\MHit  is  tnie  of  tlie  violin  string  is  also  tnie  of  the  vocal  conis.  The 
fundamental  lone  is  weak  and  thin,  hnt  it  is  enriched  hy  the  hannonics 
of  the  resonance  chamhers  of  the  chest  and  the  head. 

The  resonance  ehami)ers  {sounding  hoanl)  of  the  head  are:  (a)  The 
ventricular  pouches:  (6)  (he  pharynx:  (v)  the  cpipharvnx;  {d)  the  nares; 
(p)  the  accessory  nasal  cavities;  and  (/)  the  mouth. 

The  resonancefi*om  the  chest  has  been  referred  to  under  Metho<!s  of 
Ue.s[)i  ration. 

The  ventricular  pouches  do  not.  perhaps,  ]>lay  an  important  role  in 
the  [)r(Mhieti4>n  of  overtones.  The  pharj'nx  (including  the  epipharynx) 
comuuinieates  with  the  mouth  and  the  posterior  nure.s.  Tlie  soft  palate 
acts  as  a  valve  or  curtain  which  regidates  the  amount  of  the  vibrating 
current  of  air  going  to  the  nose  and  t!ie  mouth.  In  this  way  the  qualitA* 
of  the  resonance  is  regulated  to  suit  the  musical  expression  of  the  singer. 
The  soft  palate  is,  therefore,  an  imporlant  part  of  the  vocal  apparatus. 
If  it  is  elevateil  against  lite  posterior  wall  uf  the  pliarynx,  tlie  voiec^ 
assumes  a  peculiar  anri  objectionable  (pndity  known  as  ikroattnt.is,  & 
condition  also  assir^ted  hy  the  elevation  of  the  posterior  portion  t»f  the 
tongiir'  (11.  Curtis). 

The  soft  palate  is  prolonged  downward  in  two  pairs  of  fold.s  known 
a.s  the  pillars  (palatine  arches)  of  the  fauce-s. 

The  anterior  pillar  contains  the  palatoglossus  (glossopalatine)  muscle, 
while  the  posterior  pillar  euilmiccs  the  palalopharyugeus  {]iharvnpi>- 
palatine).  They  assist  in  the  nuHlulation  of  the  voice  by  counlinating 
with  the  movements  of  the  soft  palate.  The  function  of  the  uvula  is 
not  well  underslooii. 

The  fauvidl  iimsUs  lie  between  the  pillars,  and  when  enlarged  or  dU- 
easetl.  affect  their  motility  and  imj>air  the  voice.  They  f»ften  l>eeome 
fltlherent  to  the  sinus  tonsillaris  and  thus  ver\'  materially  interfere  with 
their  action.  I  have  no  hesitancy  in  indorsing  the  opinions  of  Sir  Morrell 
Mackenzie,  H.  Curtis,  and  others  who  advocate  their  removal  hi  adults 
when  they  give  rise  to  the  slightest  li*ouble.  Curtis  soys  their  existence 
in  the  adult  is  unntN-essary.  as  they  serve  no  giuMl  purpose.  When 
we  remember  that  in  childhotMl  they  are  composed  of  lymphatic  tissue, 
to  meet  the  exigencies  of  the  infections  fevers  to  which  chlldhtHMl  is  .mi 
susceptible,  and  that  in  adidthood  they  are  u.snatly  fibrous  from  ni)eateil 
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and  ttmg-cunliiiiied  inHiiiiiiiuiticPci  ur  IrriUitiuu,  it  is  easv  tn  iintlerstand 
why  they  no  Itin^cr  serv*^  any  useful  pijr|M>s('. 

If  the  pilhirs  are  a<iI)t*ront  to  the  Umsils,  they  shoiilrl  be  frpwl,  and  in 
most  instiinces  this  should  he  followed  by  complete  ablation  of  the 
tonsil.s.  (See  Operations  nf  the  Tonsils.)  The  imniwliate  effect  of  (heir 
removal  is  sometime  delritnental  to  the  voiee.  After  a  few  weelcs  this 
passes  away  anti  tlie  voice  begins  to  sliow  the  vahie  of  the  priH-cdnre. 
At  first  the  loosened  pillars  may  relax  untl  fail  (o  perform  their  muscular 
funclitHi.  Aftfr  a  few  weeks  lliey  lieeome  ntlached  to  the  rd>roiis  tissue 
formed  in  the  sinus  tonsillaris,  and  perfonn  their  fiinrtion  in  a  much 
better  manner  than  Hjefore  the  tonsillectomy.  Sir  Morrell  Mackenzie 
says  he  bus  never  seen  any  other  than  lieneficial  effects  to  the  voice 
follow  their  removal. 

The  pfiarynx  is  supplied  with  numerous  lymphatic  mas.scs,  especially 
near  its  vault  and  alou;?  the  lateral  walls.  The  enlargement  of  the 
lymphatic  tissue  in  the  vault  is  c4>mmonly  known  as  pattnasal  adenoids, 
while  tliat  along  the  lateral  walls  of  the  pharynx  is  callctl  -phanjurfrua 
hijperiTophk'a  lakralis.  \S\w\\  the  scattered  masses  over  the  posterior 
wall  of  the  phar}*nx  are  di.seasefl  and  enlarged,  the  condition  U  known 
under  various  names  as  follicular  pharyngitis,  granular  pharyngitis,  or 
"clergymen's  sore  throat." 

Adenoids  are  not  commonly  pn'sent  in  adults,  although  they  may  l)e. 
Many  children,  however,  have  marked  defects  i>f  the  voice  fnun  their 
presence.  The  resonance  is  interfered  with  by  the  obstruction  in  the 
epiphar'.'ngeal  space  and  the  entrance  to  the  nares.  The  soft  palate  is 
crowded  forwan!  and  downward  by  them.  The  voice  has  a  dead  or  so- 
called  "nasal"  quality,  which  in  reality  is  an  absence  of  nasal  resonance. 
Jean  de  Reszke  has  said  that  the  more  he  studies  the  voice,  the  more 
he  is  convinced  that  it  Ls  a  rpiestion  of  tlie  nase.  In  other  wonis,  Ihc  nasal 
cliambers  are  the  chief  resonators  of  the  voice.  It  is  obvi<ius,  then, 
that  adenoids  are  an  absolute  hindrance  to  the  singing  voice.  The 
tn*alment  is  (heir  complete  removal  (see  Adenoiils). 

lij/pertrophica  laieroJis  impairs  the  voice  by  perpetuating  a  chronic 
irrltntion  and  congestion  of  the  parts,  including  the  lar^Tix.  The  voice 
tiecomes  husky  and  tlie  muscles  of  the  larynx  tire  upon  slight  or  moilcrate 
singing.     The  livperlroplue  glanilular  masses  sliould  Ije  removed. 

**Cler{jjf  men's  sore  throat"  or  chronic  pharyngitis,  is,  according,  to  Sir 
Morrell  Mackenzie,  the  most  common  cause  of  trouble  to  singers,  the 
voice  iK-eoming  husky  and  tiring  upon  slight  u.s<».  Just  l>ehind  the  soft 
palate  the  muscles  of  the  f)osterior  ]>Ium'iigeal  wall  contmet  in  coordina- 
tion with  those  of  the  soft  palate,  and  aid  in  closing  or  constricting  the 
pharynx  at  this  point.  Ilesonancc  is,  therefore.  mmlitie<l  by  the  existence 
of  inflanunulory  dUease  of  the  pharvnx,  as  the  muscles  of  the  ptmrA'nx 
and  the  soft  palate  are  etlcniatous  ami  .•ionuuhat  restricted  in  their 
movements. 

Chronic  pkartpufitis  is  ac<'ompunied   by  a  similar  affection   of  the 

*erior  wall  of  the  soft  pulute  and  tlie  uvula.     A  relaxed  or  ehinjatM 

uvida  is  nearly  always  a  sign  of  chronic  epipharyngitis.     The  practice 
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of  amputating  the  uvula  under  such  circumstances  shauht  not  be  done 
without  first  attempring  to  cure  the  preexisting  pharyngitis. 

The  tongue  performs  an  important  function  in  regulating  the  reson- 
ance chamber  of  the  mouth.  Jf  there  is  a  shortening  of  the  gcniohyi*- 
glossus  muscle,  or  an  h\'pcrtrophy  of  the  entire  tongue,  this  function 
is  impaired.  1  have  frequently  seen  the  tongue  adherent  quite  higli 
on  the  anterior  pillai-s  of  the  fauces.  This  not  only  interferes  with  the 
C(»rrect  movements  of  the  tongue,  but  with  those  of  the  anterior  pillars  also. 
In  one  cjlsc  of  this  kind,  where  the  tonsils  had  lictm  ci)in|)Ie(ely  reiuoved 
by  cautery  dissection,  hoarseness  became  a  troublesome  factor. 

JjingttfU  totislls  and  varicosities  sometimes  give  rise  to  hoarseness  and 
a  web-like  feeling  in  the  larynx. 

"Tongue-tie"'  interferes  with  the  proper  performance  of  the  glossal 
function,  especially  in  articulation. 

The  absence  of  some  of  tfi£  front  teeth,  or  even  marked  irreguiantif  of 
the  same,  might  also  interfere  with  resonance  and  articulation  in  singing. 

Clrfi  palate  (either  lianl  or  soft)  would  for  obvious  reasons  interfere 
with  both  resonance  and  articulation. 

The  Nasal  Chainbers. — As  these  are  the  chief  resonators  or  sounding 
hoard-i  of  the  voice,  special  attention  should  be  directed  to  their  cnn<li- 
tlon  in  searching  for  defects  of  the  singing  voice.  This  is  of  special 
importance  iu  view  of  the  fact  that  many  pfiaryngeal  and  lan-tigcal 
affections  are  caused  by  preexisting  disor^lers  of  tlie  nose. 

The  nose  is  divided  into  two  cavities  by  the  nasal  septum,  and  these 
cavities  are  stiH  further  partially  divided  by  the  turbinated  Iwxlies. 
The  lateral  walls  of  the  nares  are  in  conununicatton  with  numerous 
air  cells  or  sinuses  which  communicate  with  the  na-sal  chambiTs. 
Above  the  nose  they  open  into  the  frontal  sinuses,  while  posteriorly 
they  open  into  the  sphenoidal  sinu.ses.  Thus  the  bones  of  the  face 
form  numerous  bony  chambers  which  make  up  the  chief  sounding 
Iward  of  the  vocal  apparatus.  At  lea.'ft  it  is  tliis  portion  of  tlie  reson- 
ance apparatus  that  gives  the  voice  its  sympathetic  and  attnictive 
quality.  I  would  not  minimize  the  importance  of  the  che-st  and  other 
resonance  chambers,  but  I  would  emphasize  the  importance  of  the 
resonance  chanihors  nf  the  nose. 

Defects  of  the  Singing  Voice  from  Improper  Methods  of  Eeapiration. — 
While  there  can  be  no  welUiefined  analysis  of  the  defects  due  to  improper 
methods  of  breatliing,  there  can,  neverthele.s.s,  l)e  a  classification  which 
will  empha.size  the  underlying  princi])lcs.  The  f<>llowing  is  given  for 
tills  purpose  rather  tlian  to  catalogue  a  series  of  defects: 

(a)  Superior  costal  breathing  does  not  use  the  entire  thoracic  capacity, 
hence  the  voice  does  not  possess  the  reserve  force  and  the  evenly  sus- 
tained quality  affonled  by  the  inferior  costal  tijpe  of  breathing. 

ip)  The  same  may  be  said  of  the  alKlomitial  type  of  breatliing  with 
even  greater  einpliasis.  The  resonance  Ls  less  pronounced  than  in  either 
the  superior  or  the  inferior  costal  type,  while  the  control  of  tlie  expiratory 
breath  is  jerky.  The  voice  is  thereby  rendered  uneven  and  less  s\Tn- 
prtthetie  in  quality. 
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;4b)  On  accouiu  of  tlif  grvator  difficulty  in  controlling  the  expiratory 
bltikth,  the  extrinsic  and  the  intrinsic  muscles  of  the  larynx  are  put  upon 
a  tension  in  an  involuntary  attempt  to  cotnpensate  for  the  lessene<I  control 
of  the  thoracic  and  tlie  aVuIoniinal  muscles.  Tins  at  once  impairs  the 
arti^jtic  (|ualities  of  the  voice  and  in  some  cases  almost  destroys  its  sing- 
ing qualities.  The  voice  beco!iies  rough,  metallic,  nns>Tnpathetic,  and 
forced.  The  lar}Tigcal  muscles  tire  easily,  prolonged  singing  being  an 
impossibility.  There  is  a  feeling  as  of  a  web  across  the  conls.  l-'retjuent 
inelTectual  attempts  arc  made  to  clear  the  throat. 

'I'he  foregoing  symptoms  may  be  present  in  so  slight  a  degree  as  to 
escape  notice,  or  they  may  \ye  so  pronounced  as  to  ruin  the  voice. 

Tiie  superior  costal  or  artistic  tj'pe  of  breathing,  if  intelligently  ami 
faithfully  practised,  will  avoid  these  difficulties  and  add  materiaHy  to  the 
[>ower  and  altnir^ivc  rpialities  of  (he  singing  ^'oife. 

Defects  of  the  Sin^g  Voice  Due  to  Tone  Blindness. — J.  Mount-Bleyer 
has  called  attention  to  a  condition  of  the  hearing  centres  of  the  brain 
which  is  neither  a  disease  nor  a  defect,  but  is  the  result  of  inattention 
or  lack  of  training.  For  instance,  some  hear  an  orchestni  us  a  whole, 
while  others  distinguish  the  tone  of  each  instrument;  still  others  dis- 
lingiiLsh  the  exact  musical  quality  of  each  instrument.  The  difference 
IS  not  so  much  in  the  mechanism  of  hearing  as  it  is  in  the  training  which 
the  brain  centres  have  receiveti.  One,  through  a  love  of  music,  seeks 
for  the  finer  qualities  and  variations,  while  another  casually  receives 
only  the  most  general  impressions  from  music.  In  the  first  place 
there  is  eager,  expectant  attention,  while  in  the  latter  there  is  an 
indifferent,  passive  attention.  It  cannot  Iw  said  that  one  has  a  good  ear 
and  the  other  a  poor  ear.  Each  may  have  ecpially  gocxl  ears,  or  the  one 
hearing  the  less  may  have  the  better.  One,  however,  has  a  cultivated 
brain  centre,  which  enables  him  to  distinguish  tones  and  qualities  un- 
noticed by  the  other.  Suitable  training  of  mechanically  perfect  "ears 
which  hear  not,"  anil  "ears  that  hear  and  hear  not,"  would  rapidly 
convert  (hem  into  highly  discriminating  organs  of  hearing. 

We  often  hear  the  remark,  "I  do  not  sing  because  I  have  no  ear  for 
music."  In  other  words,  he  sings  poorly  becjiuse  he  has  not  edu- 
cated the  so-<^allcd  ear  to  fidly  appreciate  musical  inter\'als,  rhythm,  and 
the  other  qualities  which  make  music  so  attractive.  His  belief  is 
that  his  ears  are  defective  as  to  mu.'jical  matters,  while  the  opposite 
may  be  true.  The  whole  matter  may  be  summed  up  in  the  statement 
that  his  *'ears"  have  not  l*een  educatal. 

J.  .Mount-Bleyer  refers  to  Mr.  Evans'  work  as  superintendent  of 
singing  in  the  I.<mdon  schools,  where  he  has  30(1,000  pupils  under  his 
direction.  In  no  instance  of  obstinate  inability  to  distinguish  one  sound 
from  another  has  he  failed  to  educate  them  to  appreciate  such  distinc- 
tions. Tlus  fact  is  .'fignlHcant  and  should  cnrunrage  those  interested!  in 
the  cultivation  of  the  voice  to  give  more  attention  to  the  exact  education 
of  the  "ear  " 

Trpatment.— I  will  here  briefly  outline  the  method  of  procedure  ua«I 
by  M.  Duchemin,  director  of  music  in  the  asylums  of  Paris: 
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"M.  Durhemin,  .setting  a-sitle  all  ideas  ijf  iiDtation.s,  roniim'nres  by 
(leiiMnistratin^  to  the  pupil,  by  moans  of  any  musinil  instnuncnt  whatever, 
the  inten-al  of  a  luitt'  aiiJ.  that  of  a  lialf-nute.  \Vh«'ii  the  pupil  has  been 
.siiflit'iently  instnif'ted  in  the  distinrtlon  of  thrsointervalsj  ho  inakf.s  him 
hstrii  to  tlie  mlerval  of  a  note  and  to  ttial  of  a  major  third.  lie  next 
ninkes  him  compare  the  major  (fiird  with  the  fourth,  and  thus  successively 
all  the  major  intervals  of  the  same  octave.  He  tlieii  returns  to  the  point 
from  whicli  lie  starltHl,  and  makes  him  eoinpare  the  major  wiUi  the  minor 
intenal-s.  When  l!ie  pupil  is  acquaints!  with  all  the  ascending  inten-aU, 
he  then  repeats  all  the  inten*als,  but  in  the  des<*eriding  .scales.  Fiiudly, 
when  the  pupil  lias  comjwred  all  the  intervals  by  twos  ami  twos,  M. 
Dnchemin  makes  him  listen  (o  jsolatHl  intervals^  either  ascending  or 
descendinir,  at  first  to  those  comprised  within  a  sinjjlc  octave,  afterward 
to  those  within  two  ix'taves,  and  so  on."     (Mouut-Itleyer.) 

1  have  recently  tried  this  method  in  a  few  cases  where  the  claim  was 
matle  that  they  "had  no  ear  for  imisic,"  with  gratifying  results.  The 
quickness  with  which  they  learned  to  difTerentiate  between  the  various 
intervals  was  .surprising  to  me.  Both  vocal  ami  instrumental  music, 
including  the  orefiestm,  assinned  a  new  and  dcliglitful  place  in  their 
lives.  I  would,  thcreforc,  uigc  that  further  attention  Ije  given  to  thU 
part  of  the  subject. 

It  is  not  within  the  province  of  this  work  to  speak  of  metlio*ls  of  teach- 
hig,  excep(  in  so  far  as  they  may  apply  to  llie  defecis  cif  the  singing  vfiice. 
J  cannot  refrain,  howi-ver,  from  tlie  remark  that,  in  my  judgment  M. 
Duchetnin's  method  of  pnwcfhire  might  la*  useil  with  grtmt  advantage 
in  iMjth  vo<;al  and  instrumental  in.structi<m  as  a  preliminary  training  in 
musical  nlucation.  Pnhiic  schools, conser\'atories  of  music,  and  private 
teachers  might,  with  great  advantage  to  their  students,  follow  this 
metho<l.  As  music  U  made  up  of  these  uitcrvals  arranged  in  vnrj-ing 
rhytiun,  periods,  and  sequence,  it  is  of  primary  importance  that  the  ear 
be  trained  to  recognize  diem  reailily.  This  is  all  the  more  apparent 
wfien  we  rememl>er  that  only  when  sensor}'  impres.sion.s  lM<onir  intimate 
parts  of  one's  experience,  can  they  Ih*  reexpresstrd  with  power  anil  lx*auty. 
An  "ear"  tniincd  in  this  way  will  not  only  hear  the  music  of  others  more 
accurately,  but  its  possessor  will  l>e  able  to  render  music  more  accurately 
himself. 

I  wisfi  ill  this  comiection  to  consider  a  few  of  the  more  common  condi- 
tions which  impair  the  singing  voice. 

Larifmfiiis  of  a  subacute  or  chronic  type  Is  one  of  the  most  frequent 
derangeiiu'uts  of  the  vocal  apparatus  to  Ix*  found  among  singers.  It 
renders  the  voice  slightly  rough  or  hoarse,  and  in  extreme  cases  aphonic. 
The  impainnent  is  not  c<mstant,  l)ut  comes  and  goes  with  the  changes  of 
the  weather  or  with  fatigue  and  use  of  the  voice.  Its  ten<lenr%'  is  to 
liecome  more  and  more  fixe<l  with  en<'h  recurrence.  Tlie  etiology  may 
be  embraced  in  an  antecedent  nasal  disease,  an  improper  use  of  the 
laryngeal  apparatus,  or  in  some  general  condition  which  lowers  the  vital 
energy.  If  it  i.s  ilue  to  the  first,  the  nose  and  the  epipharynx  should 
receive  appropriate  attention,  with  a  I'iew  to  restoring  their  re.<ipiralory 


THE  SFXCma  VOICE 


509 


fiinctiofu.  Na.sal  ol>stniction,  chronic  sinuitis,  etc.,  should  he  trt'iitetl 
aocorttinf;  to  the  descriptions  ^ivcn  elsewhere  in  this  work.  'J'he  hoarse- 
ness may  lie  due  li>  an  imjirnper  use  of  the  vocnl  «]>[ijirat»s;  the  faiilly 
mothotl  should  be  dctecteti  ai]<l  corrcctttl  if  possihlc.  Six  years  ago  a 
lady  coasidted  nic  concerning  her  throat,  stating  that  she  w&s  a  student 
of  vocal  music,  and  that  after  moderate  use  of  the  voice  she  became 
slightly  husky,  tliere  being  the  sensation  of  a  web  over  the  cords.  Upon 
examination  of  tlie  nose  and  Miroat  1  ronld  delect  no  apparent  cause  for 
the  eomhtion.  I  found  her,  however,  to  Ik*  quite  "high-stnmg,"  and 
usket)  her  to  go  thniiigh  some  of  fier  exercises  in  my  pn-scni-e.  It  waa 
([uite  upjMirent  that  the  whole  muscuhir  sptem,  inchiding  the  larynx, 
was  on  a  "higli  tension."  As  she  was  a  woman  of  culture  and  inteHigcnce, 
I  explains!  to  her  the  necessity  of  overcoming  this  overlension,  and 
offered  her  some  suggestions  as  to  how  to  do  it.  She  was  (old  to  assume 
a  natural  anil  comfortaI)le  position  in  the  fhair,  and  to  allow  her  anus, 
inchiding  the  hands,  to  drop  at  her  sides  in  rxtrcnu;  relaxation.  She 
was  then  to  allow  the  wlioh'  IxhIv,  including  the  tongue  and  the  hiwer 
jaw,  to  participatir  iti  the  relaxation.  Next  she  was  to  hum  very  softly 
the  note  that  came  natumlly  to  her  throat.  After  she  had  gone  through 
with  this  exercise  for  a  few  minutes  the  vocal  exercise  was  varied  by 
singing  the  tones  within  a  range  of  one-half  wtave,  cautioning  her  all 
the  time  to  maintain  extreme  relaxation  of  the  whole  bixly.  'I'hc  exer- 
cises werv  gradually  broaitcned  to  those  she  was  in  the  habit  of  singing, 
the  difference  lieingin  her  phy.sical  condition  during  their  pnx3uclion.  In 
u  surprisingly  short  time  she  thus  trained  the  extrinsif  and  the  intrinsic 
muscles  of  the  larynx  to  a  nonnai  tension,  wfiich  not  only  cau.setl  tlie 
hoarseness  to  ilisappcar,  but  resulted  in  a  placement  of  the  larynx  which 
gave  added  richness  to  her  voice.  There  was  a  poise  ami  dignity  in  it 
hitherto  unnoticed. 

I  do  not  mean  to  imply  that  all  persons  sutTeriiigfroni  "high  tension" 
can  \te  made  t^>  sing  heautifully,  but  I  do  want  to  say  that  many  singers 
who  liccome  hoarse  from  overtension  of  the  laryngeal  muscles  may  be 
sj>ee4lily  an<I  eirectually  relievr<I  of  the  hoarseness  jind  otlier  tension 
anomalies  of  the  voice  by  suitable  ailviee  and  vix*fll  exercises.  'I'lie 
manner  of  going  tlirougli  with  tlic  exercises  should  be  emphasized. 

If  the  hoarseness  is  due  to  some  gcneml  sifsiemic  ditturbance  which 
results  in  laxity  of  the  cords  or  the  laryngeal  mucosa,  remedies  suited  to 
the  case  shtHdd  be  given. 
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DKFKtTS  of  Speech  arc  <\iw  to  a  great  variety  of  causes,  raosl  of  wliioh 
are  extra  Ijiryngeal.  'Ilie  larj-nx  is  the  primary  sourt-e  of  spoken  tones, 
but  it  is  not  the  complete  vt>c&\  apparatus.  It  lias  been  customary,  in 
times  past,  to  speak  of  it  as  tlie  vocal  organ,  but  this  can  no  longer  be 
(ione  in  strict  conformity  to  well-known  facts  concennng  voice  produr- 
tion.  \\hile  the  vibrations  of  the  vocal  eonis  produce  the  primary  tune, 
it  is  mneh  motiitiecl  by  the  chest,  phnr>-nx.  epipharynx,  nasal  and 
accessory  chambers,  tongiie,  and  the  mouth.  'I'he  cliaracter  of  the  tone 
is  also  somewhat  (Jependcnt  upon  the  respiratory  movements  of  tlie  chest, 
al>don)inal  muscles,  and  diuphnigm.  The  voice  changes  when  there  is 
a  marked  increase  in  the  physioUigical  activity  of  other  parts  of  the  bwly, 
as  at  puberty.  Tliis  is  especially  noticeable  in  boys.  Mental  states 
exert  a  nvarkeil  influence  on  the  quality  of  the  voice, as  maybe  noted  in 
anger,  joy,  hatred,  and  love. 

It  is,  therefore,  iippjireiit  Ihnt  defects  of  speech  may  have  their  origin 
in  parts  remote  frtmi  (he  lar^■ngeal  apparatus.  The  demands  of  domestic 
and  social  life  often  make  it  important  that  one  possess  a  voice  that  is 
pleasing  in  timbre,  range,  pitch,  and  modulation,  as  well  as  in  articuluiion. 
Hence,  attenliun  .sliould  lie  directed  to  some  of  the  more  important  lesions 
which  impair  the  quality  iind  integrity  of  speech. 

Speech  and  Brain  Development.— That  there  is  an  intnnate  connec- 
tion between  the  developnieiu  of  the  organs  of  speech  and  the  cerebral 
ecntn*.s  of  intelligence  is,  I  think,  scarcely  open  to  question.  This  is  espe- 
cially true  in  children.  I  have  seen  them  four  years  of  age,  apparently  as 
bright  and  intelligent,  with  the  exception  of  speech,  as  other  children 
of  the  same  age.  They  had  reaclie^l  the  age  at  which  spoken  language 
should  be  used  to  comnuinicate  their  wants  and  express  their  ideas.  If 
it  is  not  acquirefl  within  a  reasonable  lengtli  of  time,  they  are  in  danger 
of  becoming  mentally  inferior  to  otlier  chililren  of  like  age.  Tliat  this 
inferiority  is  not  altogether  <hie  to  their  inabiJity  to  acquire  knowle<ige 
tlirnugh  the  senses,  and  through  the  natural  inquisitivene-ss  of  childhood, 
fms  U^en  shown  by  various  writers  who  have  reportefi  remarkahle 
increase  in  the  mental  development  in  children  who  were  only  trained 
to  use  the  muscles  of  articulation,  not  yet  having  been  le<l  into  Uie  realm 
of  thought,  in  which  information  conoeming  things  and  affairs  is  incul- 
cated. Makuen.  of  Philadelphia,  reports  cases  in  which  the  simple 
training  of  the  muscles  of  the  mouth,  t'Higiie,  ami  fauces  anniscil  the 
donnant  faculties  of  the  brain.  The  use  of  the  motor  tracts,  of  the 
muscles  of  sjwMK'h,  stimulated  the  centres  of  speech  and  thought,  and 
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the  patient  passed  rapidly  from  a  "backward  child"  to  one  of  ordinary 
intelligence. 

I  will  not  at  this  time  consider  fully  the  interdependence  of  tlie  organs 
of  Kpeech  an<l  mental  development,  but  will  only  thus  liriefly  refer  to  it 
in  oriler  to  emphasize  tlie  importance  of  slight  impediments  of  speech 
in  children  who  are  of  tiie  age  ul  which  language  i»  most  naturally 
acquired.  It  is  obvious  that  an  impediment  at  this  time  is  a  much  more 
serious  hindrance  than  it  is  after  speech  has  been  acquired.  It  is  very 
much  easier  for  him  to  cover  up  or  compensate  for  a  defect  in  the  oi^^ans 
of  speech,  if  the  faculty  of  spceeh  has  been  already  acquired,  than  it  is 
if  that  faculty  is  n«t  developed.  Hence,  abnormalities  of  the  organs  of 
sp4'e«*h,  which  de\elop  after  speech  has  been  acquired,  result  in  hut 
slight  defects  of  speech;  whereas  abn4)nimlrties  of  a  similar  nature,  in  u 
child  who  has  not  yet  acquired  the  faculty  of  speech,  will  in  some  eases 
prevent  the  acquisition  of  spoken  language,  while  in  others  it  will  only 
interfere  with  it  to  such  an  extent  as  to  make  it  defective.  If  this  were  the 
extent  of  the  damage  done,  it  might  be  pas,'!ed  over  with  comparative  in- 
differenee;  but,  as  I  liave  already  suggested,  mental  development  Is  also 
hindered.  I  have  no  doubt  that  a  considerable  number  of  the  so-called 
"Imckwanl  children"  eoiuing  under  tliis  category  are  so  chiefly  on 
account  of  a  slight  physical  imperfection  of  some  part  of  the  organs  of 
speech.  1  do  not  mean  to  say  that  all  "backward  children"  come  under 
this  classification,  as  no  doubt  many  of  them  arc  defective  in  cerebral 
development  from  quite  different  causes.  1  only  wish  to  call  attention 
to  the  fact  that  eitch  case  should  be  carefully  studie<I,  the  pliysical 
impe<limeiits  to  spoken  language  torrecte<l,  and  suitable  training  of 
the  organs  of  speech  instituted,  in  order  to  give  the  child  the  Ix^st  possible 
chance  of  taking  the  position  in  society  to  which  he  was  Iwrn. 

.'\n  analysis  of  the  peripheral  causes  of  the  defects  of  speech  is  inter- 
esting as  well  as  instructive,  especially  to  those  who  meet  them  in  practice, 
or  at  least  to  those  who  attempt  to  treat  them.  Defects  of  speech  are 
suljdivided  into  six  varieties,  by  H.  Cohen,  of  Vienna  as  follows: 

1.  Stammering. 

2.  Stuttering. 

3.  Nasal  twang. 

4.  Defects  due  to  malformations  of  the  liard  and  soft  palates. 

5.  Deaf-nmtism. 
G.  Defects  of  speech  due  to  diseases  of  the  centra!  nervous  system. 

Instead  of  following  the  classification  given  by  G>hen,  the  author  will 
treat  the  subject  under  the  following  heads: 

1.  Defects  of  spcecTh  of  nasal  origin. 

2.  Defects  of  speech  of  epipharyngeal  and  faucial  origin. 

3.  Defects  of  speecrh  of  lingvud  origin. 

4.  Defects  of  sjieech  of  laryngetd  origin. 

5.  Defects  of  speech  of  thoracic  and  abciominal  origin. 
I).  Defects  of  speech  due  to  deaf-mutism. 

7.  Defects  of  speech  due  to  malformations  of  the  palate. 

8.  Defects  of  speech  of  central  origin. 
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1.  Etiology  of  Defects  of  Speech  of  Nasal  Origin. — (o)  Dcflectiuii 
of  till'  Ht'ptum.  (it)  Spurs  or  ridgt's  i>ti  tlic  srijdini.  (c)  Split  or 
double  convexity  of  tlic  septmn  from  an  old  tnuuiiuti<!  Icsitui  or  abscess. 
{d]  Xiisal  poly|)i  or  otJicr  iH.'uplasnis.  (e)  Clirouic  tuixt'scfiice  of  the 
inferior  lutsal  (nMirlur.  {J)  Hypertrophy  of  the  Inferior  rmsid  «'on('lui'. 
(t/)  II>-j)tTtrophy  (mulbcrryj  of  the  posterior  ends  of  the  inferior  and 
middle-  coiichte.  {h)  Congenital  oechision  of  the  posterior  nares.  (() 
nisphu'finent  of  the  eolunniar  curtilage.  (J)  Kidargernent  of  the 
middle  conchic  from  hjiK'ipla.sia  or  (rystic  degenemtion.  (t)  Obstrue- 
tioti  to  the  oifaetory  fi^ssiire. 

'J'lie  foregoing  conditions  do  not  cause  pronouncetl  defects  of  speech, 
as  they  only  inlei-fere  with  tlie  resonant  ipudity  of  tlie  voice.  Nor 
do  lliey  materially  interfere  with  ttie  musenlar  ineehahism  taking  part 
in  spfH-eli  pn)dnction. 

In  a  general  way  they  may  be  said  to  prfKhiee  those  changes  in  the 
voice  wtiiili  make  it  "dead,""  "muffled,"  "thick,"  "flat,"  or  lacking  in 
resonance.  The  speech  is  .still  further  iiUHliricd  by  the  dilfidenec  so 
ohm  accompanying  nasal  obstruction.  'I'he  ditlitlcnce,  backwarilncss, 
or  tinddity  is  due  to  a  self-consci<njsness,  Uy  which  tlie  defect  gives  rise, 
nm\  U>  u  tlirect  effect  upon  the  brain  and  general  .system,  thnjugh  the 
lymphatic  and  venous  stasis  attending  nasal  and  postna-sal  obstniction. 
(iiiyc,  of  Amsterdam,  ha.s  called  attention  to  a  condition  which  he  calls 
"uprt>sexia,"  or  ditticnit  attention. 

Inability  to  fix  the  attention  is  often  utlended  by  diflidence  and  timidity, 
and  not  only  is  articulation  inipainid  thereby,  but  tiueney  and  coherency 
is  also  somewhat  affecttnl. 

The  elementary  sounds  of  spoken  language  wliieh  depend  largely 
on  the  resonance  of  the  nasal  ctiambers  arc  not  so  markedly  iinpuircfl 
as  those  but  slightly  depending  upon  it.  For  instance,  the  letters  m,  n,  h, 
and  d  derive  their  peculiarity  from  the  initial  soimd,  while  the  final  vowel 
and  rvasal  tones  are  secontiary.  Notwithslantling  the  fact  that  they  are 
seconilary,  their  alxsenee  or  snpjjression  makes  a  noticeable  change  in  the 
speccli,  and  amounts  to  a  defect.  If  the  final  vowel-nasal  sound  in  the 
above  examples  were  more  prominent,  the  nasal  obstruction  wouKI  not 
Interfere  with  spei-ch  nearly  so  much,  as  the  speaker  could  "force"  them, 
and  thereby  somewhat  overcome  the  apparent  effects  of  the  stenosis. 
'I'he  letters  vi  and  n  end  in  a  kind  of  "luim"  which  ts  very  dilHeult  to 
produce  in  nasal  obstniction,  especially  when  the  hum  is  .somewhat 
sup]>pessenl. 

The  letters  h  and  (/  .seem  to  begin  with  the  sound  thrown  forwnrtl 
against  the  lips  (&)  and  against  the  tip  of  the  tongue  and  roof  of  the 
mouth  {d)  respectively.  The  initial  sound  is,  however,  made  in  the 
larynx  and  rendered  resonant  in  the  chest  and  nasal  chambers.  Nasal 
oKstnietion  modifies  the  resonance,  thus  causing  a  "dead"  or  *'Bat" 
toncto  explmie  at  the  lips  or  the  tip  of  the  tongue.  Thus  the  speech  is 
rendertMl  defective.  Wc  might  continue  the  analysis  of  tlie  various 
sounds  in  speech,  showing  how  na^al  obstruction  from  one  or  more  of^ 
the  foregoing  conditions  affects  the  beauty,  music,  rhythm,  and  coherency 
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of  speot'b.     We  might  go  still  farther  ami  show  iJiat  ctiherency  uf  thouglit 
is  iinpnirctl  nlso. 

2.  Etiology  of  Defects  of  Speech  of  Epipharyngeal  and  Faucial 
Origin.— {a.l  Pontnasttl  adcnoiib.  {h\  Fihponia  or  otiier  neoplasms 
of  tho  nasophai^Tix  (epiphanTix;.  {c)  Chronic  catarrhal  thickening 
of  the  mucasa  of  the  epipharynx.  (d)  Hypertrophied  or  hj'perplastic 
faucial  tonsils,  (e)  Adhesions  of  the  anterior  and  [Hjstcrior  pillars  of 
tlie  fauces  to  tlie  tonsils.  (/)  Depression  of  the  soft  palatf  against  the 
root  of  the  tongue  by  tlie  postnasal  adenoitls.  {g)  Paralysis  of  the 
palatine  mtiscU's,  c-sperially  those  of  the  menilimnniis  curtain  which 
contnji  the  current  of  air  passing  to  the  narcs.  (h)  Paralysis  of  the  soft 
palate  and  uvula,  (i)  Adhesion  of  the  anterior  fniictal  pillars  to  the  base 
of  the  tongue,  (j)  Cleft  soft  palate  and  nvnia.  (k)  A  shortened  .soft 
palate,  as  is  sometimes  found  after  operation  for  cleft  palate. 

In  the  above  table  the  muscular  mechanism  of  spei^ch  is  alTcctetl,  and 
the  speech  defects  are  oori-espundingly  more  pronounced.  The  explana- 
tion of  the  more  mark^nl  spet-^-h  defects  which  seem  In  have  their  origin 
in  this  classification  Is  not  iis  easy  us  may  appear  on  fii^st  (bought.  We 
canrmt  say  that  the  speech  is  defective  because  the  muscular  action  of  the 
parts  is  interfered  with,  Ijcrausc  many  eases  come  under  our  ohsen*a- 
tion  with  great  muscular  iiiipnirment  who  have  little  impediment  (if 
speech,  while  others  can  scarcely  be  said  to  have  articulate  speech  at  all; 
and  in  still  others  they  cannot  be  sai<l  to  liave  coiicrent  thought,  'i'he 
explanation  in  sorae  cases  is  embraced  in  the  fact  that  the  muscular 
impairment  existed  tpiite  early — before  articulate  speech  was  acquired. 
The  impediment  thus  interfered  with  the  acquirement  f>f  articulate 
spcHM-h.  The  presence  of  postnasal  growths  produced  mentid  hcbeluile, 
(aprosexia),  heretofore  rcferre4i  to,  and  the  mental  ability  to  acipiire 
nrticuiate  speech  and  consecutive  thought  was  thus  impaireil.  In  a  few 
years  the  growing  child  becomes  more  vigorous  in  niiud  amJ  IkmIv,  and 
makes  renewe<l  and  volinitar\-  efforts  at  articulate  speech.  His  failures 
humiliate  ami  irritate  luni.  He  avoids  the  necessity  of  speech  as  much 
as  possible.  The  speech  ceutivs  and  motor  vocal  tracts  are  lillle  used, 
and  lie  dnnnant.  His  mental  growth  is  thereby  retarded.  The  .sensitive, 
reti<rent  child  loses  the  mental  growth  to  be  gainwl  by  .spoken  language. 
He  Itet'omes  and  is  n-garde*!  as  a  "  backward  child." 

It  becomes  the  duty  and  privilege  of  the  rhiimlogist  and  lar^Tigologist 
to  IfMtsen  the  l>onds  which  fetter  his  imprisonctl  mind,  thus  enabhng  him 
to  enjoy  the  common  pleasures  of  life,  even  though  he  may  never  become 
a  brilliant  member  of  wK-iety. 

3.  Etiology  of  Defects  of  Speech  of  Lingual  Origin.— (a)  Inflamma- 
tory adhesions  binding  the  tongue  to  the  anterior  faucial  pillars  ami 
epiglottis.       (fc)  A  congenital  shortness  of  the  geniohynglossus  iiuisde. 

'  ifi)  Tongue-tie.     (d)  Enlargement  of  (tie  tongue,      {e]  Excessive  eulai-ge- 
inent  of  the  lingual  tonsils. 

Of  the  foregoing,  the  most  important  are  adhesions  of  the  tongue  to 
the  anterior  faucial   pillars,   tongue-tie,  anri   shortening  of   the  geni<K 
hyoglossus    mu.scle.     Kither   condition    materially    interferes   with    the 
33 
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artioiilutory  function  of  thr  ton^ir,  thus  impairing  speech.  Lisping 
is  a  common  sign  in  these  eontlitions.  If  these  lesions  exist  prior  to  the 
acquireniciit  of  speech,  they  may  give  rise  to  the  elinical  picture  lierelo- 
fore  referreil  to  uiicler  "Imekwanl  ehililreii."  The  early  comviion  of 
these  physical  imperfections  may  place  the  cliikt  on  an  ecjuat  footing  with 
his  fellows,  and  save  society  the  disagreeable  presence  of  a  crippled  mind 
in  its  midst. 

}.  Etiology  o!  Defects  of  Speech  of  Laryngeal  Origin.— (a)  Too 
great  strength  in  the  uplifting  nmscles  of  the  laniix.  {h)  A  weakness  of 
the  down-pulling  muscles  of  the  larjTix.  (/■)  Ijiryngitis.  (rf)  Singer's 
nodules,  (e)  Chorditis  ntxlosum.  (/)  Tuberculous  inflammation  and 
infiltrfttion.  {(f)  Perichondritis,  (k)  Laryngeal  rheumatism.  (/)  Cator- 
rhftl  at'cunuilations.  (J)  Neoplasms.  (A*)  Paralysis  of  the  intrinsic 
iHryngeal  muscles. 

If  the  iieiite  affections  of  the  larj'iix,  as  laryngitis,  an<i  the  chronic 
conditions,  such  as  chronie  laryngitis,  laryngeal  tiil>ereulosis,  peri- 
ehorwlritis,  paralysis,  rlieumiitism.  mid  neopla.sms  which  eiiuse  hoarseness 
or  apluinia,  are  nmittetl,  tliert*  is  little  to  catalogue  as  causes  of  defects  of 
speech.  'J'his  is  tlie  more  surprising  when  we  recall  the  fact  that  the 
larynx  is  the  primary  source  of  the  voice. 

Miikuen  has  referred  to  a  condition  of  the  extrinsic  muscles  of  the 
larynx  which  Hindered  the  voice  sihihint  and  foLftito.  It  Is  given  in  the 
table  above  in  a  jiiid  b,  and  is  interesting  be<-ause  it  illustrates  one  of 
the  fuii(hiiiiental  pr4vl)lems  in  voice  culture — namely,  voice  plafH'inent. 
If  the  larynx  is  allowixl  to  rise  too  high  the  voice  U-comes  fahrtto  and 
iinnntural  in  fjualily.  If,  on  the  i^ither  tiand.  the  laryngeal  box  is  held 
down  in  its  proper  position,  the  voice  assumes  its  natural  register,  the 
tone  being  pure  and  pleasing  to  the  ear — that  is,  it  is  natural. 

'J'he  natural  and  simple  things  of  life  appeal  most  strongly  to  normal 
miiirls.  The  simple  rund  si-enery,  (he  grandeur  ()f  the  mountains,  the 
simple  mehwlies  of  tiie  negroes,  the  rugged  vitality  of  the  Wagnerian 
opera,  and  the  eloquence  of  the  orator  stir  the  inuiginution,  quicken 
and  fascinate  the  mind,  as  the  unnatural,  the  complex,  ami  the  artificial 
cannot  do, 

Hence  the  aim  .shcmld  Ih'  t<i  give  those  having  defective  speech  a 
speech  that  is  simple  and  niuural.  It  shutdd  l)e  natural  in  quality,  tone, 
pitch,  timbre,  and  rhythm,  as  well  as  in  modulation  arul  articulation. 

.''>.  Etiology  of  Defects  of  Speech  of   Thoracic  and  Abdominal 

Origin,  ia)  Pnlmunary  tuberculosis  in  its  rclui'nui  to  slammeriiig. 
(b)   Irregularity  of  die  rc-<piratory  rhythm, 

Irregularity  of  the  respiratory  movements  is  an  almast  ronstanl 
factor  in  stammerers.  U  hetlier  this  is  due  to  some  fault  of  the  respiratorj- 
centre,  or  to  some  peripheral  le.sion.  has  not  yet  l)een  determined. 
Mukuen  has  called  attention  to  the  fact  that  all.  or  nearly  all,  stanunerers 
are  either  tularcnlous,  or  come  from  families  with  this  disea.sc  well 
markeil  in  its  histor,-.  Tie  thinks  the  peripheral  tulicrculous  lesion 
accounts  for  the  irregularity  of  the  n\spiratory  rhythm,  which  in  turn 
causes  the  stammering. 


DEFECTS  OF  SPEECH 


515 


His  cuiicliision  is  not  necessarily  correct,  as  the  lack  nf  rliytlini  may 
l)C  due  to  (levelojmiental  eiin.s«vs  witliin  lln*  nutlnlla,  or  along  tlie  motor 
ner\e  tracts  leading  to  the  diapliragin,  hiiigs,  and  intercostal  rnnscles. 
It  is  a  well -recognized  fact  that  those  having  a  lubereiilous  tendency, 
e.s|H>cially  those  inheriting;  it.  have  a  lowere<I  cellular  vitality,  and  that 
nutrition,  or  the  |>r<H-esses  of  me(alH>li>itn,  nw  iinpcrftTlly  [>erforiiie<I.  It 
is  therefore  possible  to  explain  the  la<k  of  respiratory  rhythm  as  being 
the  result  of  the  inatntitritinn  and  faulty  tlevelopnient  of  the  respiratory 
centre  and  the  motor  respiratory  tracts. 

Whatever  the  explanation  may  be,  the  clinical  fact,  remains,  that 
nearly  all  persnnswho  stainmerareof  tiilterculousparentageaiKl  complain 
of  ill  health.  Another  fact,  however,  which  makes  it  seem  probaliJe  ihat 
the  lc.**iun  is  peripheral  (in  the  lun^  and  diaphragm)  is  that  under 
suitable  treatment  ami  tniining  they  may  \)c  freed  from  the  speech 
defect, 

1,^  Fayette  Page  calls  attention  to  intoxications  arising  from  diseased 
mndiltons  of  the  njtper  re.spinilory  tract.  He  cites  the  work  of  Schwallte 
and  Iletzius,  who  demnnstraled  the  connection  of  the  Kinphatic  vessels 
of  the  na.sjd  mucous  membrane  and  those  of  the  cranial  cavity.  Thn)Ugh 
the  lyniphatie  and  venou.s  stasis  of  the  na.sal  mucous  memhrnne,  the 
effects  extenil  to  the  cranial  cavity,  thus  giving  rise  to  mental  dulness. 

He  also  cites  the  intimate  ncr\'ous  connections  l>etwcen  the  nasal 
mucous  memlirane  and  the  cortical  centres  of  tlie  brain,  as  a  possible 
wrtirce  of  mental  dulne.ss  and  irritability. 

Makuen  in  his  writings  seems  to  lay  greatest  stn'ss  on  impainncnt  of 
the  organs  of  speech,  as  the  larynx,  fauces,  nose,  or  tongue,  as  the  chief 
hindrances  of  mental  growth  and  development. 

In  the  opinion  of  the  author,  defects  of  speech  and  mental  acumen  are 
due  to  complex  conditions  which  it  would  l)eiliMu-ult  to  define.  It  ap^H-urs, 
nevertheless,  that  children  who  are  defective  in  speech  are  iinprovitl 
by  correcting,  either  sui^ically  or  by  training,  the  physical  impediments 
to  speech.  We  also  know,  from  clinical  observation,  that  upon  the 
removal  of  postnasal  adenoids  or  section  of  the  geniohyoglossus  niu.scle, 
etc.,  the  nnx'hanisni  of  .speech  and  the  mental  activity  of  the  child  art? 
often  mu<'h  improvetj.  'J'htise  who  hold,  as  Ciuyo  and  l'ag<',  that  the 
mental  quickcnmg  is  due  to  the  removal  of  the  can.se  fif  the  venous  anil 
lyniphatie  stasis,  overlook  the  fact  that  the  mechanism  of  s^iccch  is  at  the 
same  lime  improved.  'I'he  soft  palate  wliieh  was  crowded  down  against 
the  Itase  of  the  tongue  is  freed,  or  the  tongue  is  looM'ned,  and  resumes 
its  normal  function  in  articulate  speech.  Again,  those  whohoUl  the  views 
of  Makuen  to  the  exclusion  of  all  others  overhxik  the  fact  lhat  the  veni>- 
lymphalic  stasis,  with  its  attendant  toxemia  and  brain  hebetude  tuid 
irritability,  i.s  overcome  and  allow.s  tlie  brain  tu  resume  its  normal 
activity. 

It  shouM  not  1)0  foi^gottcn  that  the  toxemia  referred  to  Ky  l*age  affects 
the  system  much  <leeper  than  the  brain.  The  w  hole  system  is  jM>isonifl, 
as  has  Ufn  shown  bv  die  author  in  various  articles  on  mouth  brea  thing. 

Ilierc  may  be  great  imperfection  of  speech  without  impairment  of 
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the  mental  faculties.    Nevertheless,  it  must  be  said  timt  in  nearly  all 
cases  "the  speech  Ijolicth  the  man." 

Elcgana:  of  speech  is  an  index  of  a  finished  mind.  'J'rahnng  the 
organs  of  speeeh  improves  not  only  the  expression  of  thought,  hut 
the  thought  itself  is  more  clcvatoxl,  more  finished.  'ITic  quality  of  mind 
is  improved  liy  a  ht-ttfr  nioih'  nf  rx]m'.s,sion. 

i».  Defects  of  Speech  Due  to  Deaf-mutism.— This  subjoti  is  quite 
fully  considered  under  dcuf-inutiani,  luid  will  only  be  briefly  aualvzed  in 
this  connection. 

(c)  Coiigenital  defect  of  the  auditory  »ppar:itus. 

{b)  Acquired  defect  of  (he  auditor^'  appiiratus. 

(c)  Nn,sal  and  epipharyngeal  di.seasc5. 

{d)  Improper  and  untimely  tnuning. 

{e)  No  training. 

CongenUal  defects  of  the  auditory  apparatus  are  prolmbly  present  in 
alxiut  ore-half  of  the  eases  of  deaf-mutism,  whereas  in  the  balance  (he 
defect  is  due  to  the  ravages  of  some  disease,  usually  one  of  the  exan- 
thematous  fevers.  In  either  instance  the  chilil  is  partially  or  totally  deaf, 
and  cannot,  therefore,  rea<^lily  acquire  the  faculty  of  speech.  He  is  not 
nuite  because  the  organs  of  speech  ar<^  deft^ctive,  nor  JHtmusc  the  centres 
of  speecli  are  impaired.  Uoth  the  peripheral  organs  of  speech,  and  the 
centnd  mechanism  of  the  brain  may  be  in  perfect  condition.  The 
child  is  mute  because  he  cannot  hear  others  speak,  and  is  thereby  de- 
prived of  the  most  useful  aid  in  learning,  namely,  imitation.  If  he  learns 
to  speak  he  must  be  taught  by  other  and  more  diflieult  methods.  He 
nnist  be  given  timely  and  j)ropcr  special  training.  If  he  has  ac(]uired 
deaf-mutism  after  having  some  ability  to  speak,  he  may  not  l>e  a  mute 
in  the  full  sense  of  (he  wortl,  but  may  need  some  special  training  lo 
pn'vent  his  losing  the  little  speech  he  already  possesses.  If  (he 
deafness  comes  l>efore  the  seventh  year  of  age,  there  is  a  strong  tendency 
to  lose  the  faculty  of  speech;  hence,  special  training  is  necessarj'  to 
maintain  that  already  aeqiiiretl,  as  well  as  lo  broaden  it.  If  the  deafness 
comes  on  after  the  seventh  year,  tlie  pntient  rarely  loses  the  faculty  of 
.speech,  hence  his  training  can  be  more  simple  than  that  of  a  cliild  losing 
his  hearing  before  that  age. 

Reference  has  l>een  made  under  Deaf-mutism  to  the  interdependence 
of  the  brain  development  and  the  use  of  the  organs  of  speech.  Hrain 
development  and  intellectual  growth  depend  largely  upon  the  voluntary 
use  of  the  oi^ans  of  speecli.  It  is  a  common  observation  with  most  of  us 
that  an  idea  or  train  of  thought  is  nuich  clearer  after  having  been  ex- 
pressed in  wools.  The  gnroth  of  lhc  Imiin  shculs  to  depend  upon  (he 
cooperation  of  the  various  sen.scs  and  peripheral  organs,  llie  intelli- 
gence of  the  child  will,  therefore,  largely  dejjcnd  upon  tlie  use  of  its  vocall 
apparatus,  as  well  as  all  the  other  peripheral  organ.s  of  the  Ijody. 

At  certain  ages  the  various  faculties  of  the  brain  develop  most 
naturally,  ami  these  pericnls  shoidd  be  taken  advantage  of  by  his  instruc- 
tors. At  one  time  the  imagination,  which  later  in  life  finds  expression 
in  so  many  practical  ways,  has  the  ascendancy.    'J'he  training  at  this 
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period  should  be  of  such  a  character  as  to  leB<i  the  imagination  along 
wholesome  lines.  It  shotiirl  \ic  hridlod,  hut  not  .suppressed.  When 
adulthood  is  reache<l,  and  the  practical  affairs  of  life  must  l>e  faced,  the 
faculty  once  known  as  imagination  is  utilized  in  foreseeing  die  outcome 
of  a  given  series  of  events.  Cause  and  eifett,  and  the  sequence  of  events, 
will  be  correctly  inter|>rete*l,  somewhat  in  proportion  to  the  character  of 
the  training  received  during  the  imaginative  period  in  childhood. 

The  other  faculties  of  the  mind  shoidtl  also  receive  due  consideration 
in  the  training  of  the  child.  The  child  that  is  deaf  needs  this  training 
tenfold  more  than  the  one  with  normal  hearing.  It  Ijeconies  obvious, 
(fierefore,  that  the  deaf-mute  needs  a  teacher  well  schooled  in  the  knowl- 
edge of  tiie  child  mind,  that  he  may  facilitjite  its  unfolding  in  tlie  most 
wholesome  and  natural  manner.  Xoi  one  mother  in  ten  ihoii:tarid  is 
fitted  for  this  task,  and  even  if  slie  were,  Iier  love  for  the  child  would 
probably  make  her  Its  worst  enemy,  in  so  far  as  its  proper  training  and 
restraint  are  concemeil.  'Jlie  proper  thing  to  do.  therefore,  is  to  place 
the  child  who  is  a  deaf-mute  under  the  curt*  of  the  most  competent 
teacher  available  for  the  purpose,  at  the  earlieJ5t  possible  time,  certainly 
before  the  sixth  year  of  age. 

The  child  that  has  no  tratidng  will  remain  a  deaf-mute.  He  may 
go  tlirough  the  manual  sign  language,  learn  to  communicate  with  his 
fellows,  but  he  will  always  be  much  handicapped  in  the  race  of  life,  as 
his  connnunication  with  his  fellows  must  be  Hniiteil  to  the  few  who  have 
likewise  leanie<!  the  .sign  language.  Then,  t(K),  he  U  forever  debarred 
from  the  pleasure  and  developmental  power  derived  from  the  mechanical 
action  of  the  v«x'al  apparatus,  and  the  plea.surable  sensation  experienced 
in  ventilating  the  bl<x>d  and  stunulating  articulation,  which  accompany 
voice  production  (Makuen). 


CHAPTER    XXX. 

NEOPLASMS  OF  THE  LARYNX. 

Benigx  tumors  of  tho  larjTix  and  the  trachea  are  characterized  by 
absence  of  pniti  nritl  the  altsenfe  of  a  teiuh^tu-y  to  reeiir,  or  to  destructive 
procP-sses.  Muli^Miatil  neoplasms,  on  the  contrary,  are  characterized 
!>y  p;iin,  rerurreiioe,  and  destructive  processes. 

Varieties. — Almost  all  tj-pes  of  benign  tumors  occurring  elsewhere 
in  the  body  are  found  in  the  larynx.  The  following  are  more  or  less 
fre(|ueivtly  reported  in  the  literature;  Papilloma,  fibroma,  myxo- 
fibroma, potyp,  cystoma,  lipotna,  tHangiectases,  chorditis  nodosa,  and 
pachydermia  laryngis. 

Location. — In  looking  over  the  literature  for  a  period  of  ten  years,  I 
found  lipoma  and  cystoma  on  the  epiglottis;  cystoma  on  the  ventricular 
pouches;  lipoma,  cj'sloma,  and  papilloma  in  tlic  arjtenoid  rrgion;  polyp, 
telangiiX'tHsis.  flbnunyxonia,  pEipilloma,  (ibi-oina,  singer's  nodules 
(chorditis  nodosa),  and  myxocystoina  oti  the  upper  surface  of  the  vocal 
cnnl.s  and  in  the  5ul>glot(ic  region.  These  and  doubtless  other  benign 
neoplasms  wciir  in  tht'  locations  indicati'd. 

Etiology.—Murh  has  Ix-en  written,  while  hut  little  is  known,  concern- 
ing the  exciting  causes  of  these  grow tlis  in  the  larynx. 

Jonathan  Wright  says:  '*T!ierc  is  a  strong  Sikelihood  that  if  these 
tumors  are  not  the  result  of  clironic  iiiflamniiitory  changes,  the  chronic 
iutHaitniiati4>ns  play  an  importanl.  role  in  their  etiology,  and  that  this 
should  Im'  Inmie  in  mini!  in  the  tn^atment."  'J^hey  «x-cur  at  all  ages,  but 
moat  frequently  in  nudtlle  adult  life.  J'apilloma,  however,  occurs  more 
frtHjuently  in  cliiMren,  measles  scenting  to  Ik'  a  ])roliHe  exciting  cause. 
Tioth  men  and  women  are  affected,  but  they  are  found  more  frequently  in 
men.  Sir  I'Vlix  .Scrnon  has  called  attention  to  the  fnct  that  they  are 
descril>ed  in  (Icrmany  and  France  more  frequently  than  in  the  United 
States  or  England. 

Benign  neoplasms  are  relatively  more  common  among  street  vendors, 
singers,  atid  speakei-s.  Congenita!  tumors  are  rare.  Papilloma  is 
the  most  common  variety.  Th*'  anterior  commissure  is  the  most  fre- 
quent site  for  laryngeal  tumors.  Liponm  rarely  occurs  within  the  cavity 
of  the  larynx,  but  is  locaterl  extrinsically  on  tlie  anterior  surfae*'  of  the 
epiglottis.  Syphilis  and  tuberculosis,  though  they  pmduce  growtlw  of 
their  own  kind,  have  little  influence  in  causing  innocent  neoplasms. 
Papilloma,  fibroma,  and  singer's  no*lules  are  more  frequent  than  lipoma, 
myxoma,  and  cysts.  Gerhardt  says  he  has  never  seen  an  adenoma, 
a  chondroma,  atigionia,  or  a  neuroma.    Others,  however,  have  reported 
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adeiiunm  in  the  larynx.  Moritz  Sclimidt,  in  his  work  on  AVw  Grouihs 
of  ike  UpptT  Air  PaxMUfffs,  gives  the  following  (ahk*  of  laryngeal  tumors 
seen  in  his  cliuiL-  uf  32,1)97  ea.ses  in  tun  yt-ars; 

Moil.  Wornpn.       Cni»». 

Fibriiraa .178  TS  aSfl 

PkpiUoma 31  16  46 

8iiiitor'i>  ndiliili-H                                                                          56  A3  lOQ 

Liiifimn                                           I  u  1 

Uyxrinui                                         ......        3  (I  3 

Filiniiiiyioinii             .               .                              ....         I  0  1 

Tiilivrruliiu*  tumors                            14  22  88 

Cyt* 2  S  8 

Sarpoma                           i.3  0  8 

CardiMMnK 61  I&  76 

Trmchral  ffarridnmn                     1  I  2 

This  ta!)le  is  sigiufican  t,  ami  is  contrary  in  some  respects  to  the  accepted 
opinion.  Kor  instance,  in  the  above  tahle  fibroma  occurs  more  frequently 
than  pa{)illrinia.  He  found  2ri<j  fibruniatu  and  only  4(i  papillomnta. 
SingcrVs  nodules  occuritKl  in  U)!>  cast's,  hence  both  the  fil)n>niata  and 
the  singer's  nodules  (ehorditis  nodosa)  were  found  more  frequendy  than 
papillomala.  The  a[>])jirent  disc-repancy  is,  no  doubt,  in  (he  iliffrrcnlial 
diagnosis,  which  i^  often  carcles.sly  made.  I.  is  too  often  made  without 
n  microscopic  examination,  and  is,  therefore,  oftenjincorrect. 

The  iliscn.s.sion  concerning  the  exciting  causes  of  benign  neoplasms 
may  be  sunnnarlzed  as  fi»|h)ws: 

The  causes  are  (a)  local  and  (6)  constitutional. 

(a)  Prominent  among  local  causes  is  irritation.  This  prwhices 
hyfHTeniia  and  cell  aetiv  ity,  heiic*>  the  persistence  and  the  exaggeration 
of  these  two  conditions  may  en<hing4'r  life  l>y  allowing  the  tumor  to  grow 
so  large  as  to  interfere  with  i-espiratlon,  or  tliey  may  assume  inulignnut 
tendencies.  Mouth  breathing  is  an  important  factor  in  producing  irrita- 
tion of  the  larynx.  The  required  amount  of  moisture  and  warmth  is 
not  carrieii  tt)  the  larynx,  antl  the  JiniciHis  mejnbnme  i.s  overtaxed  by 
the  bunleii  thrown  upon  it.  The  impfrfc-tly  prepared  air  causes  a 
dryness  as  well  as  a  liyperemia  incident  to  the  iiicrea.sed  physiological 
activity  of  the  nni<rosa,  and  the  resultant  irritation  leads  u>  an  inepi*tu»;ed 
cellular  activity.  In  the  '* hurry,"  so  to  .spejik,  the  cellular  arrangement 
is  disarranged  and  neoplastic  growths  n'sult. 

(fc)  Constitutional  influences  play  an  insignificant  part  in  the  etiology 
of  innocent  neojilrtsms.  'J'his  <Iocs  not  t«ke  into  considemtion  the 
■ipeeitic  <-onstitutional  dyscrasias.  as  syphilis  and  tuU-rculosis.  wliich 
prtMinec  peenliur  local  laryngeal  rcdundiiiK-ies. 

In  an  adult  laryngeal  papilloma  is  often  asstK'iated  with  u  wurty  skin, 
so  much  so  that  we  can  almost  speak  uf  a  "warty  diathesis."  This 
tlieor)'  was  advanced  by  Fauvel,  but  it  may  l»e  sjiirl,  cm  tlie  contrar)-, 
thai  the  skin  and  the  larynx  have  a  totally  flilTcrent  devehipmenfat  origin. 
Sir  Morri'l!  Mackenzie  maintained  that  syphilis  anal  tidn'rculnsis  exer- 
cised a  decidedly  antagonistic  iriHuenee  tr)  the  development  of  new  forma- 
tions. Leimox  Browne  di<l  not  share  this  view,  his  experience  rather 
pronng  the  reverse.     Moritz  Schmidt  thinks  tliey  favor  new  formntiuns, 
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Ixtcaiise  tlipy  always  induce  a  low  state  of  resistance  or  a  ItKul  vulner- 
ability. 

The  Tendency  to  Malignancy. — It  has  been  lieM  that  operative  inter- 
ference lias  a  tendency  to  eonvert  benign  growths  into  malignant  ones. 

This  belief  grew  out  of  the  fact  that  cases  operated  upon  and  thought 
to  be  benign  were  shown  to  be  malignant  in  the  recurrent  state.  Sir 
Felix  Sera(Hi  has  shown  that  un<ip<Tatetl  rases  sliow  even  a  greater  per- 
ccnlnge  of  converted  malignancy  than  the  operated  ones.  The  following 
art*  his  Hgiin^s: 

In  a  total  of  10,747  benign  cases  reported  in  the  literature,  45  after- 
ward became  malignant.     They  were  divided  as  follows: 

In  8216  operated  cases,  33,  or  1  m  240,  became  malignant. 

In  2531  non-operated  cases,  12,  or  1  in  211,  became  malignant. 

It  is  thus  shown  that  a  greater  percentage  of  the  non-operated  casea^ 
Iwcome  malignanl.  'i'hese  rigiires  go  a  long  way  toward  disproving  the 
old  notion  that  operative  interference  is  an  acfive  factor  in  converting 
non-malignant  ru^tplasms  into  the  muHgnant  variety.  At  the  same  time 
we  must  reckon  the  immense  l>enefiU  derived  by  (Operations  upon  cases 
which  do  not  become  malignant,  but  continue  to  be  troubled  by  the  benign 
neoplasms. 

Neoplasms  of  the  Subglottic  Space.— Ferreri  states,  with  reason, 
that  siibgluttic  polypi  often  cause  greater  ol>alnjction  to  respiration 
than  polypi  of  the  supraglottic  space.  They  do  not,  however,  cause  a 
change  in  the  voice  until  they  come  in  contact  with  tlie  vocal  cords, 
whereas,  tumors  tjf  the  .supraglottic  region  cause  it  from  tlic  U^inning. 

'J^he  ricvelopment  of  suliglottic  poI}-))!  is  insidious,  hence  they  are  not 
usually  diagnosticutwl  until  well  advancetl,  a  fact  which  explains  why 
they  are  usually  larger  than  supraglottic  polypi. 

The  most  common  fonn  of  benign  suljglottlc  tumor  is  the  fibroma. 
Myxoma  dues  not  ocriir  (piite  .so  frtrquently,  but  it  is  not  uncomnmn  to 
find  it  a.ssocialed  with  fibroma  in  the  fonn  of  a  myxoHbrtmm.  Ferreri 
also  says  tliat,  excepticHially,  cysts,  chondromata,  and  circumseribe<l 
keratosis  have  l)een  oliserved  in  the  sul-^luttic  space.  Papilloma  is  rarely 
found  in  the  subglottic  region.  When  present  they  are  difficult  to  remove 
by  the  intralar\iigeal  route,  except  by  direct  Inrj'ngoscopy.  M'hyrotomy 
(laryngofissure)  may  therefore  become  necessary,  or  infratljyroid 
taryngotomy  may  be  the  chosen  metliod  of  operation. 

The  cndalaryngcal  nietlnMls  of  operating  are  with  forcreps,  the  snare,  or 
the  galvaiiocuutery,  either  In-  direct  or  indireil  laryngoscopy.  Attacks 
of  suffocation  may  ren<ler  tracheotomy  imi>erative,  in  which  case  the 
growtli  iruiy  be  reinov<vl  through  the  tracheal  wound. 

Papilloma. — Etiology. — .According  to  Jonathan  Wright,  this  type  of 
ntfjpliLsni  occurs  more  frequently  in  the  larynx  than  any  other 
variety.  According  to  the  tabic  of  Moritz  .Schmi<lt  fd>roma  occurs 
more  frequL-ntly.  They  are  closely  related  to  various  inflammatory 
grt>wths  whicli  accompany  syphilis,  tulK-rculosis,  and  pachydcnuia. 
In  view  of  this  fact,  many  laryngologlsts  regard  chrimic  tnHununation 
OS   an    etiological    factor.      As    alrearly    stated    in   General    Etiology, 
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thi:^  Is  still  a  mooted  question.  According  to  Jonathan  Wright,  they 
aro  usually  clo-ssifiecl  as  papillarj'  fibromata.  This  may  account  in 
part  for  the  discrepancy  between  Schmidt  and  other  writer*.  Schmidt 
may  have  t-lassified  a.s  fibromata  wliat  others  call  papillary  Bbromata. 
Schmidt  observed  papilloma  in  about  U  per  cent,  of  !iis  cases,  Schrotter 
in  almut  18  per  cent,  and  Moure  in  about  50  per  cent.  Schinitzlcr  and 
Killian  say  they  occur  more  frequently  in  children,  and  that  fibromata 
occur  more  frequently  in  adults. 

Symptoms. — Papllloniata  are  usually  attached  to  the  anterior  third 
of  vocal  corda,  or  at  the  anterior  commissure,  though  they  may  spring 
from  any  {>>rtion  of  the  larynx.  They  may  bedilfuse,  sessile,  or  peduncu- 
lated. If  i>eduncu!ated,  the  attachment  may  be  below  the  cortls,  while 
the  tumor  is  above  tlieni,  or  vice  versa.  They  may  be  congenital,  in 
which  event  the  chihl  is  often  aphonic  from  birth.  Hoarseness  with 
incrojusing  aphonia  is  suggestive  of  papilloma.  In  children  the  tumor 
can  easily  Ijc  felt  by  digital  examination  when  it  is  above  the  cords.  They 
varj-  in  .size  from  a  gntss  seed  to  a  hickoPinut.  They  occur  both  as 
.single  and  multiple  tumors.  When  removed  they  often  recur,  though  not 
necessarily  at  the  o!<l  .site. 

Micropicopieally  tliey  have  a  stratifit'd  epithelial  covering  over  a  core  of 
more  or  less  vascular  cnimci'tivc  tissue.  The  4>utward  growth  of  the 
epithelium  is  in  contnu^t  u»  the  involuted  growth  of  carcinoma.  True 
nests  or  pearls  of  epithelial  tissue  have  been  foun<l. 

Troatment.— The  treatment  ranges  anywhere  from  n  on -interference 
to  tracheotomy  or  laryngofissure.     Spontaneous  cures  have  been  reported. 

The  growllu  may  sometimes  be  removed  by  indinx-t  laryiigasoopy 
with  lar^-ngeal  forcxips  after  anesthesia  with  a  10  to  20  i>er  cent,  .solution 
of  ciH'aine.  The  removal  by  direct  laryrigascopy  is  a  much  better 
piMcetiure. 

OPERATION  BT  INDIRECT  LARTNO0S0OP7. 

In  describing  this  operation  for  the  removal  of  papilloma,  it  mast  be 
taken  as  a  type  of  surgical  pirx-edure  used  in  the  removal  of  nearly  all 
varieties  of  Ix-iiign  laryngeal  neoplasms.  Each  case  will,  of  course, 
require  some  niodificalion  (tf  the  various  steps  in  the  operation. 

Technique.— The  Preparation  of  the  Patient. — (a)  The  throat  should 
l>e  gently  spniyed  with  Seller's  or  DoIm'I's  solution.  The  fauces  and  tlie 
larynx  should  then  be  sprnyeil  with  a  2  |)er  cent,  solution  of  cocaine  to 
re<lucc  the  reflex  Irritability. 

(t)  The  lan-nx  is  then  swhIjImnJ  with  a  10  \vr  cent,  solution  of  cocaine. 
'ITiis  should  be  repeated  at  intervals  of  five  minutes  until  anesthesia  is 
induced.  If  this  does  not  produce  anesthesia  after  several  appiicalinns, 
one  or  two  applications  of  a  20  per  cent  solution  should  be  nutde.  Tins 
strength  of  solution  should  be  used  sparingly  and  with  caution,  altliough 
in  my  experience  the  larynx  Iuls  been  quite  tolerant  of  cocaine. 

(c)  The  laryngascopic  mirror  is  intrmluced  into  the  oropharynx  with 
its  reflecting  surface  directetl  downward  and  forward  so  as  to  reflecft  the 


522 


DISEASES  OF  TlIK  LARYNX 


iv's  of  li^'ht  frorji  ttie  head  mirror  to  the  growth,  the  tongue  being  gently 
died   forward  uii  the  foreiiiigor  of  the  left  huiid.     The  epigh>ttis  Ls 


thereby  lifteil,  exjKxsing  the  larynx  to  view 
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KTBiui»-!{«ryi>l  lao'QlRal  furocus- 
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(d)  Next  in troduce  tlie  cu rvecl 
himigea!  pinrettc  or  doiil)Ie  cutting 
for(*t'|xs  ( Fig.  :jt>0)  into  the  i]pi>pr 
,spiU'e  of  the  larynx  until  its  rutting 
extremity  touches  tiic  gniwth  (Kig. 
301).  It  must  )h>  borne  in  mind  that 
the  image  in  the  mirror  is  reverseil, 
hence  the  inovemetiLs  oF  the  instrument 
should  be  din^ted  in  an  exactly  opiKi- 
-site  ilirection  from  what  nppenrs  to 
be  necessary  acconling  to  the  iniiige  in 
tlie  mirror.  For  instance,  if  the  tip 
of  the  instnmient  seents  to  need  a 
more  forward  pasition,  so  manipulate 
the  handle  jls  to  move  the  tip  back- 
ward, re,  lower  the  handle.  If  the  tip 
of  the  iiistniment  seeni.s  to  be  too  near 
the  [Hxstcrior  [lortion  <»f  the  image,  it 
is  ill  reality  too  near  the  anterior  [>or- 
tion.  A  lilde  practice  upon  a  model 
or  upon  a  patient,  will  familhiriz^^  the 
student  with  thb»  procedure.  The 
.surgeon  soon  leanis  to  intuitively 
move  the  instnuncnt  in  the  proper 
tiin-ction. 

It  is  of  great  aid  to  first  firmly  fix 
in  the  mind  the  anatomical  relations 
of  (he  various  jmrLs  of  the  larnix.  For 
example,  that  the  epiglottis  stands  at  the  anterior  conmiisure  of  the 
lBr)'nx,  and   the  arytenoid  prominences  at  the  posterior  commissure. 
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These  simple  anatomical  ginVIcs,  if  imprcssc*!  upon  the  nieniorj"  of  the 
operator,  will,  all  unconsciously,  lead  him  to  iTifuitivHy  (j*"<'**  *hc  larvn- 
geal  in.struMifnt  in  tlu*  piuper  ilirfctiun. 

{e)  Haviiij;  locatcti  the  ^^ruwtli  with  tlu"  liirvn/,'cal  forceps  or  pincette, 
so  manipulate  the  handle  of  the  instrument  as  tu  separate  the  tips,  antl 
then  with  a  slight  downward  movement  of  the  instrument  dose  the 
forceps  upon  the  neoptiusm  and  remove  it,  ni  m-asxe  or  in  part.  If 
the  jjrowth  is  large  (tr  multiple,  several  re|)etitions  of  the  foregoing  pro- 
cedure may  lie  nMjuircd.  The  growth  shouhJ  he  removed  with  as  little 
trauinu  to  the  surrounding  tissues  a^  possible. 


OPERATION  BT  DIRECT  LARTN00SC0P7. 

I  See  Direct  Laryngoscopy.) 

MALIGNANT  NEOPLASMS  OF  THE  LARTNX. 

The  Lymphatic  Drainage  of  the  Larynx.— The  h-niphatics  of  the 
larjTix  arc  of  clinical  importanre  in  malignant  neoplasms  and  infectious 
disejwes  of  the  lar\Tix.  .According  to  Mast,  C'unes,  Itouhland,  and 
Green  the  following  summan,'  gives  the  essential  facts: 

The  lynipliatic  tnuilu  wliich  take  their  source  from  tjic  larynx  arc 
derivwl  from  a  network  of  radicles  which  extend  throughout  the  larynx 
beneath  the  mucous  memlmme.  Thi.s  network  i.s  dividciJ  by  it  hori- 
zonnd  j)hine  at  the  level  of  the  vocal  cords  into  a  suprnglottic  luid  an 
iufragluttic  portion.  The  suprnglottic  portion  includes  the  l\Tnphatics 
of  the  epiglottis.  ar)'tenoids,  vcntricidar  bands,  ventricles,  and  vocal  cords. 
Tlie  network  of  vt*ssels  i.s  continuous  throughout  these  areas.  Over 
the  upper  jxtrtion  and  posterior  surface  of  the  ef)ig!otti.s  the  network  is 
fine  and  the  meahea  are  far  apart.  In  front  and  lower  down,  especially 
at  the  sides,  the  mesliwork  in  denser  and  the  strands  thicker.  Over  the 
anienoids.  ventricular  bands,  H!id  throughout  the  ventricular  pouches 
the  lymph  chatmels  are  thick  and  chxsely  woven.  In  the  vocal  I'onis, 
however,  the  network  is  very  fine  and  more  sfwrse  than  in  any  other  part 
of  the  larjTix.  The  infniglotti(r  network  is  finer  than  that  above  the 
vocal  cords,  hut  by  no  means  as  fine  as  that  of  the  cords  themselves. 
The  lyinpli  from  tl»ese  raflicles  is  collected  into  trunks  which  leave  the 
laryngeal  cavitv'  at  certain  definite  places. 

In  the  upp<'r  part  of  the  larMix  the  only  place  of  egress  is  through  the 
thyrohyoid  membrane.  'I'he  lymph  ves-sels  of  the  upper  network 
a.sscmble  in  the  vicinity  of  tlie  a r)' epiglottic  folds  into  several  tmnks, 
three  to  six  in  numlH'r,  which  leave  the  larynx  through  the  above- 
mentione<I  membmne  near  the  superior  thyrrHtl  artery,  a  eorres|)onding 
group  being  on  cither  si<Je  of  the  larynx. 

These  tmnks  course  outward  ami  barkwnnl,  more  or  less  in  relation 
U»  the  superior  thyroid  artery,  to  the  carotid  rt^on,  terminating  in  noiles 
which  lie  along  the  surface  of  the  intennd  jugular  vein  at  tlie  level  of  the 
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bifurcation  of  the  carotid.  The  upper  trunk  of  this  group  often  runs 
backward ,  «f tor  onicrging  fi-oin  the  thyrohyoid  incinbnme,  along  the  hyoid 
bone  to  the  tip  of  the  lesser,  and  thence  outwani  to  a  node  lying  on  the 
inferior  aspect  of  llie  posterior  belly  of  the  thgastric  muscle.  The  lower 
trunks  of  thLs  ^roup  may  run  by  a  lower  course,  outward  and  downward, 
into  glands  in  tlie  cliaiii  lying  on  the  surface  of  tlie  iuteniul  juguhir 
vein,  below  the  lower  border  of  the  lateral  lobe  of  the  thyroiJ  gUnd 
(Fig.  .S()2). 

The  collecting  trunks  of  the  infraglottic  network  are  divided  into  an 
anterior  and  a  posterior  rh^ision.  The  anterior  division  consists  of  three 
or  four  small  trunks,  which  pierce  the  cricothyroid  membrane  in  the 

median  line  and  terminate  in  small 
glands  which  lie  in  the  median  line 
at  imcertain  locations.  The  up- 
pennost  of  these  is  fairly  conNtant 
and  lies  in  the  V-shnpe*!  space  on 
the  cricothyroid  meinbrnne  formed 
by  the  inner  borders  of  two  thy- 
roid isthmuses,  and  a  third  on  the 
anterior  surface  of  the  trachea. 
These  two  are  denominate*!  re- 
spectively the  prethyroid  and  the 
prelnicheal  gliUuLs.  They  may 
receive  trunks  from  tlie  anterior 
infraglottic  group.  Efferent  trunks  i 
from  thiwe  glands  nm  to  the  be- 
fore-mentioned chain  of  glands 
lying  on  the  anterior  external  sur- 
face of  the  internal  jugular  vein. 

The  posterior  division  of  the  in- 
fraglottic collecting  trunks,  three 
to  five  in  number,  penetrate  the 
cricotrachcal  membrane  at  or  near 
the  line  of  junction  of  the  carti- 
laginous and  membranous  portions  of  the  trachea  and  run  into  a  chain 
of  glands,  two  or  five  in  number,  which  lie  along  the  course  of  the  recur- 
rent lar}'ngeal  nerve  known  as  the  rectirrent  chain.  From  these  glands 
run  vessels  conitnunicatiug  with  the  lowermost  glands  of  the  internal 
jugular  vhn'm  an<l  a  few  to  the  supraclavicular  grtrtip  of  glands. 

The  lymphatic  drainage  from  all  parts  of  die  larynx  thus  eventually 
leads  into  the  chain  of  glands  lying  under  the  sternomastoid  muscle, 
along  the  surface  of  the  internal  jugidar  vein,  or  into  the  supraclavicular 
glands.  1'he  prelarjiigcal,  ]>rethyroid,  and  pretracheal  glands  are 
merely  intcrcepters  of  the  current  on  its  way  to  the  dccixr  glands. 

The  sjiread  of  infection  or  of  inalignart  neoplasms  from  either  the 
siipracordal  (glottic)  or  infracordal  region  Is  to  tlie  deep  lymphatic 
notles  along  the  internal  jugular  vein  beneath  the  wtemomastoid  muscle, 
or.  in  other  words,  to  the  same  lympliatic  sj-stem  into  which  the  tonsils 
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Sebcma  of  the  lyrapluLtic  flow  from  lb«  RUiirn- 
Rlitittjc  u)d  th«  inf raslotlif  rrcioiia  of  tli«  Ukrynx. 
Th«  sliiniis  of  tho  HUprnsloltic  tvciod  flow  into 
tho  fioeWriorohuin,  wKilr  th<i  infnuclotlic  glands 
flow  into  the  luitonor  cen'^iCAl  chain  of  alftnds. 
Tliia  19  ol  diaxnoatio  iixnificanco  io  detcrtDiiani 
if  »  cKUccr  ia  auprAcIo^l 'c  or  infracJotUo. 
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ilrulii.  Ill  iiift'cli^nis  uml  inlvjiiicetl  iiiuli^iuiit  pnxrsscs  of  the  hiniix 
the  deep  cervical  gliuuis  along  the  internal  jiij^uhir  vein  aiul  heiientb  the 
stemomastoid  imiscles  arc  enlarged.  In  malignant  tumors  of  the  larynx 
such  enlargement  of  t)ie  glands  constitute  a  contraindication  to  opera- 
tive interference. 

Varieties. — Epithelioma,  adenocarcinoma,  and  sarcoma.  Of  these, 
the  epithelioma  occurs  the  most  frequently.  Zient'isen  n-jwirtwl  57 
epithelioniuta  in  OS  malignant  eases,  while  9  were  sareonialii.  B<is- 
worlh  colIecle<I  334  ca-tes,  of  which  204  were  eareinoniata  and  130  sar- 
coniutu.  Sir  Felix  Sernon,  in  1S99,  gathered  the  stntlstlcs  of  all  lan-ngeal 
growths,  amounting,  all  told,  to  10,747  non-malignant  cases  and  loM 
inali^uuit  eases,  1  in  7  hcing  tnaligiiant. 

General  Facts.— It  may  be  statcfl,  with  some  confidence,  that 
malignant  neoplasms  may  lie  ciin-il  if  (i|H*ratctl  sufficiently  early.  This 
is  not  so  often  done  as  it  should  be,  hcnec  tlie  mortality  rate  is  still 
frightfully  high.  The  cni'ing  need  of  (he  hour  Ls  "an  early  diagnosis." 
How  sad  the  comment  upon  nieflieal  attainments  Is  the  "fact"  that  but 
few  pnietitioners  are  able  to  diagnustieute  Iiiryngea!  cimeer  initi!  the 
iMitient  Is  in  extremis.  Yet  how  easy  it  Ls  to  learn  one  or  two  simple 
mdieatioas  that  shouUI  at  lea.st  put  them  on  their  gimrd,  and  save  their 
scJf-respect,  their  reputation,  and  the  lives  of  Iheir  patients. 

What,  then,  are  the  early  indications  of  laryngeal  cancer?  The  early 
aigii3  of  cancer  of  the  hirvnx  are: 

(a)  Continued  hoarseness  without  cough,  and  without  other  known 
cause. 

(b)  Sharp,  sudden  pains  in  (he  larynx,  the  ear,  or  the  pharynx. 

(r)  Age,  the  fortieth  year  uml  upwarrl,  though  cancer,  especially 
sarcoma,  may  (x-eur  at  a  mrH'h  younger  age. 

(d)  A  larjTigoseopic  examination  may  show  loss  of  movement  of  one 
of  the  vocal  cords. 

The  above  symptoms  are  not  conclusive,  but  they  should  arouse 
suspicion  of  malignancy.  The  practitioner  may,  upon  the  foregoing 
data,  make  a  tentative  diagnasis  of  a  malignant  growth  in  the  laryiix, 
and  l>e  right  in  nearly  everj*  instance. 

It  amounts  to  (IiLs:  A  patient  forty  or  more  years  old,  comj>luining 
of  continu<'c]  hojirseness  witliout  c<High,  and  with  -sharp,  sudilen  pains 
through  the  larynx,  pharynx,  or  ear,  should  be  suspected  of  having  a 
malignant  growth  in  the  larynx. 

What  other  dt.feaxe^  raujfp  ihi.i  symptom  complexT  Perha[)s  larvTigt^il 
tulien-ulnsis,  syphilis,  |>erichondntis,  or  rheiiniafie  larnigitis  mny  approx- 
imately duplicate  it.  There  are  other  peculiar  syniptums  of  these 
(iiseiLses,  however,  which  readily  distinguish  them  fn>m  nutlignant  neo- 
plasms. In  rheumatism  there  may  be  sliarp  jjuius  and  hoarseness,  but 
the  symptoms  are  fugitive;  they  do  not  persist  ;ls  in  mafigiuint  neopliLsins. 
In  ttdx*reulosLs  and  .syphilis  a  casual  examination  should  readily  enable 
the  practitioner  lo  make  the  differentiation. 

The  extreme  simplicity  of  (he  s^inptom  complex  of  the  early  stage  of 
malignant  growth  of  the  larjTix  encourages  me  to  empbasiKC  the  symp- 
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tomSf  as  1  Iiuvc,  in  the  piv('c<ling  paragraplis.  I  wish  to  urge  even,'  practi- 
tioner of  raedifinc  ami  svirgcn^  to  indelibly  impress  ii()on  his  raiiid  tlie 
few  fjicLs  just  j^iven.  Cancer  of  thf  litr>nx  is  lujt  a  rare  disease,  but,  on 
the  confrHry,  i.-^  quite  e4>uunori,  more  than  I'lOO  eaaes  l)ein^  on  record  in 
I8S9,  and  since  tlien  us  iimiiy  uu)re  have  been  diu^riiowticated  and  treated, 
though  many  have  not  been  published.  Inasmuch,  tiierefore, as  the  disease 
is  < -om [ Ml ra lively  common,  I  desire  to  rnakr  plain  the  tentative  diagnosis, 
and  dive-stit  of  all  complex  eonsideralinns.  It  may  be  reduced  to  (a)  age,' 
forty  years  or  more;  [h]  continiierl  htwrscncss  without  cough;  and  (c) 
suihlen,  sliarp  pains  in  the  larynx,  phar\'nx,  or  cars. 

Etiology. — The  exciting  cause  of  malignant  neoplasms  of  the  laniix 
is  not  clearly  understiKxl.  Chronic  inflammation  of  the  laniTix  seems 
to  he  a  factor,  as  ilie  statistics  show  that  faniihes  having  a  histon.-  of 
malignant  gixiwtlis  are  more  often  attackeii  in  the  larynx  when  subject 
to  ciironic  inflatnmations.     Tobacco  seems  to  act  as  an  exciting  cause. 

Virchow  tersely  says  that  liealtliy  tissues  conlitnially  subjected  to 
irritJitions  may  lie  the  scat  of  lictrroplastic  growths,  and  that  the  larynx, 
above  all  other  organs,  where  no  trace  of  heredity  or  predisposition  exists, 
is  apt  to  be  the  site  of  malignant  growths. 

Affe.^'fhe  age  at  which  malignant  grf>wths  of  the  larvTix  appear 
varies  somewhat  with  the  variety  of  the  cancer.  Sarcoma  often  oerurs 
in  the  very  young.  Tlicaiitlnir  hail  a  va^v  of  sun-oma  in  a  child  eighteen 
montJiH  old,  which  pursued  a  very  rapid  course  with  a  fatal  termination. 
It  is,  liowever,  more  fn^juent  in  young  a<biU  life.  E]>ithelionui  occurs 
in  middle  adult  life  and  in  old  age;  carcMiioina  chiefly  between  the  agcsJ 
of  forty  and  sixty. 

Maligiutnt  growths  of  the  hiryux.  without  reference  to  the  varieti', 
according  to  (lie  following  table  fi-om  (ierhardt,  occur  with  greatest 
fref|uency  between  the  liftielh  and  sixtieth  years. 

Cmm. 

20  to  30  .      .  ...       4 

30  to  40  ...                                               IS 

40  f  o  W  ...                       .40 

W  Cn  m  7B 

flO  i<)  70  ....              .       ...      90 

70  l«  80     ,       .  10 

TtiUl  ...  I8T 

Sclirotter  observed  carcinoma  in  a  chilil  of  three  and  one-luilf  years 
and  in  a  girl  of  ten  and  one-halt'  years. 

8ei. — Sex  irdlucnres  the  formation  of  malignant  growths  to  a  markeil 
degree.  (Jrrhanlt  found  rarrliioma  tim'c  linn's  as  prevalent  in  mal<>s 
as  in  females,  while  Scmon  found  them  in  males  four  times  us  fretjuently. 

Social  Standing. — Ttie  C(_iiiditioiis  in  life  seem  to  influence  tlie  occur- 
r**m-e  of  malignant  growllis  of  the  ]ar\mx,  the  welUti>-do  being  more 
oftfii  allli4'lf(l  tJian  the  pmir. 

Pathology.— The  pathoKigical  anatomy  of  laryngeal  cancers  is 
quite  similar  tr»  ihat  found  in  cun-inoma  ami  sarcoma  rUewhere  in  the 
body,  and  will  not  be  descrilnni  in  detail.     -Under  Sjnnptoms  will  be 
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fnunH  a  brief  cliariK'trrization  of  malignanl  epithelial  neoplnsms,  to 
wliicli  the  reader  is  rcferreti. 

Sjrmptoms. — The  chief  clinical  symptoiivs:  (o)  Coiitiiiuefl  hoarse- 
ness without  citlicr  kiiown  cause.  (6)  Sharj>,  lanc-inutiiij^  pains  in  the 
ear  and  pharynx,  {e)  Forty  or  more  years  of  age.  {d)  Loss  of  move- 
ment of  iJie  viK'al  con!  on  the  alTecteil  side. 

Continue*!  hoarsenes.><  rnny  be  Ihe  only  syniptnm  for  several  months, 
tlie  pain  and  the  loss  of  nuivenu'tit  of  the  con!  comiuj^on  ;i(  a  later  period; 
hence,  eontinned  hoarseness,  without  other  known  cause,  should.  In  a 
patient  forty  or  more  years  of  age,  be  suflicient  to  arouse  suspicions  as  (o 
the  presence  of  a  malignant  growth  in  the  larvnx.  While  it  may  be  said 
that  a  positive  early  diagnasis  is  diflicult  to  make,  it  is,  on  the  other  hand, 
easy  to  make  a  provisional  diiignusis  and  place  tlie  patient  under 
ol>s4'r\'iition  so  as  to  give  him  the  Jidvanfage  of  the  earliest  possible  4liag- 
nosis.  I  make  a  plea,  therefore,  with  Sir  Felix  Semon,  von  Bergniann, 
(.'hevulier  Jackson,  Otto  Stein,  and  others  for  an  early  <iiagiiosis.  This 
alone  offers  a  reasonable  hope  for  the  successful  treatment  f)f  this 
disease. 

The  hoiirseness  grows  progi-e-ssively  worse,  and  the  voice  may  finally 
lK»eome  aphonic. 

As  the  e*lema  ilevclops.  and  the  growtli  encroaches  upon  the  lumen 
of  the  glottis,  dyspnea,  of  greater  or  less  intensity,  may  embarra.s»  the 
patient. 

Cough,  increasing  with  t!ie  progress  of  the  disease,  is  usually  present. 
The  expi'ctoration  is  at  first  simitar  (o  that  in  chronic  laryngitis,  and 
later  is  admixed  with  purulent  secretion,  and  with  blood  in  the  ulcerative 
stage. 

Dysphagia,  or  difficult  deglutition,  is  a  late  .*iyraptoni  in  the  intrinsic 
variety  of  the  disease.  If,  however,  the  primary  cancer  is  in  the  phar^-nx 
or  (he  esophagus,  it  niiiy  apjK'ar  at  a  much  earlier  pericxl. 

The  enlargement  of  tlie  Iymj)liatie  glaiuls  of  the  neck  is  a  late  symp- 
tom, only  iKTurring  after  ulceration  of  the  tumor  has  taken  j*lare. 
K[>ithelioma  is  often  attende<I  by  a  verv'  tardy  enlargement  of  the  glands. 
In  intrinsic  tumors  of  the  larjnix  two  sets  of  glands  are  secondarily 
affected — namely,  the  group  at  the  angle  of  (he  jaw  and  those  U'hind 
the  stemocleirlonift-stoid  nriiselc.  The  subghitlic  glands  of  the  larynx 
empty  into  thwe  at  the  angle  of  the  jaw,  while  the  supraglottie  glands 
empty  into  those  posterior  to  the  sternocleidomastoid  nniscle.  ]f, 
therefore,  the  glands  at  the  angle  of  the  jaw  are  enlarged,  it  should  arouse 
aiLSpicion.  at  le:i.sl,  )>f  a  snl>gfotlie  cancer    iFig.  .'{02). 

The  late  involvement  of  the  lymphatic  glands  in  intrinsic  laryngeal 
cancer  Ls  another  argnnient  in  fav4>r  of  an  early  diagn(»sis,  as  the  linnor 
can  then  be  easily  removed  m  ioU).  Should  the  diagnosis  be  made  only 
after  glanihdar  enlargement  has  taken  place,  the  npi-ratinn  is  a  murh 
more  formidable  one,  as  it  neees.sitates  the  removal  of  the  glands.  Fur- 
jherrnore,  the  pmbability  of  total  resectitai  of  eitlier  tumor  or  glands  is 
greatly  lessened  in  the  advanced  stage  of  the  disease,  recurrence  being 
the  rule. 
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Laryngoscopy. — The  laryngoscopic  examination  often  j>p(''-M'nl.s  a 
picture  so  characteristic  as  to  at  once  confirm  the  suspicion  aronsrd  hy 
the  other  symptoms  present.  When  only  one  sifie  is  affected,  the  uImIiio- 
tors,  and  possibly  the  adductors,  are  paralyzed  on  the  affected  si<le. 
Both  sides  are  paralyzeil  when  the  entu-c  larynx  is  involved. 

Sir  Felix  Semon  ant!  Roseidnuk  liuvo  shown  that  the  ab<hictor  nerve 
fibers  degenerate  earlier  than  the  adductor  nene  libers,  hence  the  aUluc- 
tor  initscic  (erico-ar\(enoiden.s  posticus)  is  parulyzed  earlier  than  the 
adductor  (crico-ftrytenoidcus  lateralis).  'J^his  phenomenon  is  usually 
refcrretJ  to  as  "Somon's  law."  If,  therefore,  the  ca.se  is  seen  early  the 
abductors  may  be  paralyze<l.  If.  however,  the  case  is  examined  at  a 
later  periorl,  the  defeneration  will  have  extended  to  Inith  thealMluctor 
and  tlu'  adductor  nerve  iilrtTS^  and  the  paralysis  will  affect  both 
the  a!Kluet4*r  and  the  adiluctor  nniseles.  This  causes  the  so-calle<l 
"cadaveric"  position  of  tlie  vocal  conls. 


Pia.  303 


Fit:.  304 


Firi.  vins. — r«rrinciniH  nt  tlip  hiihr  vi>nirii>u1ftr  hiuirl  of  IIip  Urynx.  It  irna  ivmmpJ  liy  lltv 
irtrnlnrynETKl  roui«  by  Die  Hiillmr.  rciuriia^il  in  nnv  yr«r.  <v*ji  r«-<)|>vniti*d  by  tlii<  Ktant  ruuic  wllli- 
nut  wUnf,  llirr  imllfrtt  ilyinu  two  muiitJia  later.      (AutKxt'i-  (imw.) 

tin.  vtU4. — I'ukly-ns  uf  the  ihym-arytpnuiilpi  pxitrni  find  lh«  sot '■)<>■  (l**u«  in  BllMiitilnl  iihiH 
naiinn,  mnro  pfaaouniied  011  tli«  loft  M<lu.  Dniwii  (rum  nulhuiV  euu>  <*f  nulisliillic  carannftM  uf 
itw  brynx. 

By  reference  to  Figs.  303  and  304,  illu.stratinfr  two  of  the  author's 
cases,  (he  laryngeal  image  in  unilateral  cancer  of  tlie  larviix  is  showni. 

The  micrcscopie  diagnosis  is  not  ahvays  relial)Ie,  especially  if  the 
tissue  is  renioveij  by  the  endolaryngeal  route  (W.  3.  Terry),  as  the 
cancerous  growth  may  be  deeply  seated  beneath  the  mucous  membrane. 
If,  liowevcr,  the  specimen  for  examination  is  removed  by  laryngofisaure, 
it  can  1k'  obtained  from  the  deeper  structures,  and  should,  therefore, 
afford  an  accurate  means  of  diagnosis.  B.  Fraenkel  maintains  (hat  the 
nnV  rose  tip  ic  diagnosis  is  of  fundamental  importance.  Nt^alive  result* 
should  not,  however,  be  taken  as  Mnal,  especially,  if  (he  specimen  is 
obtftinni  by  the  endolar}'ngeal  route.  A  positive  fimling,  however,  is 
dependable  if  made  by  a  competent  pathologist.  A  globular  eoller(ion 
of  ejjithelial  cells  is  .susplcitHis  oidy.  Kpillielial  cells  nuist  Im'  fnuiid 
where  they  do  not  belong.  The  irregular  structure  of  the  epithelium, 
stich  as  is  found  in  typical  epithelial  nests,  is  characteristic  of  cancer. 
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When  the  iiucroscopic  fintUngs  include  the  fort^oing  points,  a 
positive  {!ijij;nosi.s  of  canror  of  (he  epitheliul  variety  may  ho  niacle. 

Diagnosis. — Cancer  of  the  larjiix  shnuM  Iw  differentiated  from 
(a)  chronic  lanTijiitis,  (b)  s}'phililic  larjTigiti.s,  (n)  tuberculous  laryngitis, 
perichondritis,  and  (d)  iienifin  neoplasms  of  the  larynx. 

{a)  Chnmic  larynj^iti-s:  hoarsene.ss,  while  pie.sent  in  Injth  ehnmie 
laryngitis  and  careinonia,  is  more  persistent  in  carcinoma.  In  chronic 
luryugilis  the  voice  is  husky  upon  arising,  fajt  hecoioes  clear  during  the 
day.  In  chronic  larynjt^itis  of  the  h}-pertrophic  variety  there  are  discrete 
enlargements  of  the  mucosa,  hut  they  do  not  have  the  <iistinct  ntxhrlar 
surface  present  in  eareinomn.  In  chronic  lar^-ngitis  the  vocal  cords  are 
fre<'ly  Titovahle  in  both  aluluction  anil  adrlnction,  whereas,  in  carcinoma 
one  or  lioth  cords  arc  immovable. 

(b)  In  s>'pliilitic  laryngitis  the  hoarseness  Is  low-pitche<I,  and  brassy 
or  raucous  in  character.  In  carcinoma  of  the  larynx  it  is  higher  pitched, 
and  softer  in  character;  indeed,  it  may  become  aphonic  in  the  later  stages, 
'llie  conis  are  freely  movable  in  syphilitic  laryngitis,  and  the  history  of 
the  case  usually  clears  the  diiignosis. 

(c)  TuU'reulous  laryngitis  is  characterized  by  hoarseness  and  pain, 
anri  when  perichondritis  is  p«'senl,  by  f]xali<)n  (»f  one  or  both  vocal 
cords,  'llie  history  and  the  examination  of  the  sputum  render  the 
diagnosis  so  plain  that  there  can  be  hut  little  room  to  .siispect  malignancy. 

(rf)  Benign  neoplasms  of  the  vocal  conIs  (the  most  fref|uen(  site  of 
intrinsic  malignant  neoplasm)  are  characterized  by  hoarseness,  though 
pain  and  paralysis  of  tlie  laryngeal  nuLscles  are  absent. 

Prognosis. — Tlie  general  prognasis  of  malignant  growths  of  the 
larynx  is  bad.  This  would  not  be  .so  if  an  earlier  diagnosis  were  made. 
In  other  words,  the  prognosis  depends  in  a  large  measure  upon  the  early 
recognition  and  surgical  removal  of  the  diseased  tissue.  Sir  Felix 
Semon  claims  !KJ  per  cent,  of  cures  by  thyrotomy.  All.  or  nearly  all,  of 
his  operated  cases  were  diagnosticated  and  operated  in  the  early  stage, 
hence  the  high  percentage  of  cures.  ■Jatkson,  in  a  total  of  9  complete 
laryngectomies,  including  the  epiglottis,  had  but  I  death  immediately 
following  tiie  ojwrations.  The  cjthors  live<I  eight  or  more  months  after 
the  operations. 

Gltick  in  his  first  10  cases  reported  2  as  cured  {three  years  without 
recurrence).  In  his  last  series  of  22  cases  1  died,  making  a  percentage 
of  recoveries  higher  than  Semoti's.  Of  a  total  of  2'i  complete  laryn- 
gectomies he  claims  3  good  results.  In  I0O.'i,  out  of  12.')  cases,  he 
claimed  he  could  show  38  living  cases,  the  oldest  still  alive  and  in  good 
condition  thirteen  years  after  the  operation. 

Of  those  dead,  some  lived  eleven,  eight,  six  and  one-half,  five  ami 
one-half,  four  an<l  one-lialf,  and  three  and  one-half  years.  Some  died 
of  illness  other  than  recurrence. 

Kocher  in    12  cases  had  t>  recurrences.     White  and  Powers,  after 
reviewing  a  large  numlxT  of  cases,  conclude  thai  in  coniplete  laryngec- 
tomies the  (h'ath  rate  is  ;j*i  [>er  cent.,  while  in  partial  laryngectomies  it 
is  about  27  per  cent. 
34 
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Wcrckiueiater  collected  297  cases  of  complete  laryngectomy,  of  which 
36  were  fatal,  by  which  he  probably  means  that  3(>  died  during  {)r 
soon  after  the  operations.  TIow  many  ihed  later  from  recurrence  is 
probably  not  shown  in  these  figures. 

In  a  collection  of  lOo  cases  operntcfl  by  laryngofissurc,  4  died  of  pneu- 
monia within  eight  days,  'i'he  low  death  rate  from  this  cause  stamps 
the  proccilurc  as  safe  from  a  sin-gical  standpoint.  'J^he  voice  after 
laryngofissure  varied  witli  the  extent  of  the  operation.  In  benign 
tumors  it  usually  remaiius  fair  or  good.  In  malignant  neoplasms,  as 
they  generally  affect  tlie  integrity  of  one  or  both  cords,  it  is  not  so  good. 
If  only  one  con!  is  ijivolveil,  a  useful  voice  is  retained  in  .simple  laryngf>- 
fi.ssnrean(l  in  heniilaryngectomy. 

In  summing  ii]>  the  prognosis  under  operative  treatment,  it  may  be  said: 
(fl)  That  in  those  cases  diagnasticatcd  and  operated  in  the  early  stage, 
before  ulceration  and  extension  to  llic  neighl>oring  parts,  the  prognosis 
is  good,  (h)  In  those  cases  operated  in  the  late  stages  the  prognosis  is 
bad.  (f)  The  personality  of  (he  operator  and  the  fortunate  opportunity 
of  seeing  the  cases  in  an  early  stage  favor  a  belter  prognosis,  (d)  Laryngo- 
fissure gives  a  betterchanceof  recovery  when  thedisea-se  has  not  extended 
to  the  pxtrin.sic  parts  of  the  lar^Tix.  [e)  Total  lan.-ngertomy  is  attended 
by  greater  shock  and  a  higher  mortality  than  the  more  hmited  operations. 
It  should  be  rememSMTed,  however,  (hat  this  method  of  operating  is 
usually  adopted  in  the  more  advanced  and  hopeless  cases.  (J)  Kci- 
shaber  has  divided  cancer  of  the  larynx  into  two  clinical  groups,  which, 
from  the  standpoint  of  prognosis  and  treatment,  is  important,  namely: 
(1)  Intrinsic  cancer  of  the  larynx,  and  (2)  extrin.sic  cancer  of  the  larynx. 
Intrinsic  cancer  has  its  origin  in  (he  vocal  cords,  the  ventricular  bands, 
and  the  ventricular  pouches.  Extrinsic  cancer  of  the  larj-nx  arises  from 
the  arytenoid  cartilage-s,  the  epiglottis,  and  other  parts  contiguous  to 
the  lar-'nx.  In  intrinsic  cancer  the  growth  develops  slowly  and  extends 
with  extreme  reluctance  by  metastasis  to  the  lymph  glands  behind  (he 
sternocleidomastoid,  and  to  the  neighboring  tissues  surrounding  the 
laT}'tix. 

In  the  extrinsic  variety  the  reverse  of  the  above  facts  is  true.  In 
other  words,  the  prognosis  in  intrinsic  cancer  of  the  larynx  is  naturally 
much  more  favorable  than  it  is  in  the  extriri-sic  variety.  'J'o  make 
accurate  deduclions  from  the  statistics  of  cancer  of  the  larynx  it  is  neces- 
sary to  know  whether  it  is  intrinsic  or  extrinsic,  sarcomatous  (for  it  is 
much  more  favorable  in  this  variety)  or  carcinomatous ;  whether  o|»eratpd 
in  the  early,  middle,  or  late  stage;  whether  by  laryngofissure,  partial  lar\*n- 
gectoray,  hemilarj'ngectomy,  complete  laryngectomy,  or  by  ligation  and 
resection  of  the  external  carotid  arteries  and  their  l»ninches  as  advo- 
cated by  Dawl)ani. 

'Hie  foregoing  data  fairly  repre^sents  the  prognosis  under  existing 
methods  and  conditions,  though  1  mistnist  it  presents  it  in  a  too  favorable 
light. 

Frank  Hnrlly,  in  HJ02,  reviewed  the  literature  from  1833,  when  Brauers 
performed  the  first  thyrotomy,  and  the  first  larjiigectomy  by  Watson 
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in  1S7S,  down  to  the  more  improved  methods  of  operating  in  I'.'CO.  Tlitr 
dedth  rate  within  the  first  days  after  tlie  operation,  up  to  IWsO,  for 
larviigectomies  was  44  per  rent.,  and  of  those  remaining  eiired  for  three 
years,  prior  to  1889,  it  was  7  per  cent.  Since  1889  the  death  rate  within 
the  first  ten  days  has  lieen  S.5  per  wnt.,  in  lliose  reniaininp  cured,  15 
per  cent,  l^e  following  talniUitioii  shows  the  improvement  in  the 
inimffliale  iin<l  the  remote  deatti  rate  anil  the  net  gain  in  the  mortality: 
Death  rate  in  laiyngeetomies  for  ever)-  one  hundred  operations. 

ImmMiAlF  d»tt)b<i.  Remot*  dasttw.  Tot*l  deaths.              rivinc 

Pct  wot.              Percent.  Ptr  oral.  Per  era  t. 

Prinr  in  IW18 440                        A2.0  96.0                          4.U 

ISftO  «WWM B.&                      47.6  9^9                     4M 

ITie  pre.sent  total  death  rate,  before  the  end  of  the  third  year,  is  56 
[)er  cent.,  as  uj^iiii.'^t  9ti  per  cent,  prior  to  1889.  The  tremendous  im- 
provement in  the  mortality  rate  Is  encourii^in^,  and  stands  as  the  strtmgest 
argument  in  favor  of  still  further  improving  die  surgical  technitpie  for 
the  cure  of  Uiis  dread  dlsea.se.  It  sh(»ul<I  he  rememhered,  however, 
that  die  improvcfl  mortality  rale  following  the  surgical  treatment  is 
largely  due  to  the  more  hiteltigent  selection  of  cases,  as  well  as  to  the 
improved  technique  and  asepsis  now  in  vogtie.  In  the  period  prior  to 
1889  the  failure  to  elect  the  proper  method  of  operating  prohahly  largely 
contrihuted  to  the  liigh  death  rate.  There  is  still  room  for  impitive- 
ment  in  this  regard,  ant)  it  is  to  he  hoped  thai  in  the  near  fntiire  a  .still 
le.s.sened  mortuary  rejMirt  will  lie  given. 

IVan  reports  a  e'a.se  of  extirpation  of  the  larynx  and  part  of  the  esopha- 
gus for  a  cancerfiiis  tumor  diagnosticalei'l  liy  laringoscopic  examination. 
.Mthoiigh  apparently  limited  to  the  left  side,  it  was  found  to  extend  to 
the  right  side,  and  to  the  upperportion  of  the  e.sophagus,  the  hyoiil  hone, 
an«l  die  ba.se  of  the  tongue.  'Ilie  whole  mass  was  removed,  and,  to  com- 
pensate for  the  extensive  loss  (»f  suhstance.  die  csopliagu.s  was  drawn  up 
and  stitched  to  tlie  skin  in  the  upper  angle  of  the  wound.  The  trachea 
with  a  cannula  inserted  in  it  was  also  secured  by  suture  to  the  .skin.  .\n 
artificial  lar}'nx  was  supplied,  which  not  only  enabled  die  patient  to 
swallow,  but  also  allowed  him  to  inhale  air  physiologically  prepared  in 
passing  through  tlie  no.se. 

I'ean  draws  the  following  ctmelusions  from  the  case; 

1.  That  it  is  impo.s.sible,  prior  to  operation,  to  be  certain  of  the  extent 
of  the  disease  when  no  suhjetlive  symptoni.s  are  present. 

2.  That  the  surgeon  must  never  promise  beforehand  to  limit  the  opera- 
tion to  the  removal  of  only  a  part  of  the  hmnx. 

3.  lliat  an  extensive  operation,  inchiiiing  the  removal  of  the  hyoid 
bone  and  the  base  of  the  tongue,  may  be  undertaken  with  sofety  and 

5U0C<S*S. 

4.  That  after  such  upifration.f,  ini|x)rtant  m(Klineacions  of  the  anatomy 
of  the  parts  opernled  on  always  follow,  the  nhnomnil  openings  of  the 
trachea  and  the  esopluigiis  being  raised,  and  the  epiglottis  and  the  root 
of  the  tongue  being  lowered. 


532 


msKASKS  OF  Tin-:  laryxx 


5.  That,  thanks  to  suitable  mechanical  appliances,  the  functions  of 
tlie  parts  can  hv,  to  a  large  extent,  restored,  even  after  the  most  ex- 
tensive operations. 

Treatment. —The  various  niclh<Hl.s  of  treating  larj'ngea!  cancer  may 
be  appmpriately  stutlieJ  un(Jer  the  followng  heatU: 

1.  The  endohirvn^al  route. 

2.  I«imig4>fis.sure  <jr  thyn)loiny. 
ii.  Suhhyoid  j>harynK()tomy. 

4.  Partial  hirynfjectoiny  or  hemihxrj'ngeetomy. 

5.  Coinplete  laryngectoinv. 

6.  Ligation  or  injection  of  the  external  carotirls  and  their  brandies. 

7.  Tracheotomy. 

Each  of  the  foregoing  methods  of  treatment  has  its  advocate-s  and,  in 
selected  cases,  its  advantages.  I  shall  endeavor  to  jwiiit  out  die  most 
prtiniinerit  indications  for  each  in  such  a  way  as  to  enable  tJie  Mir^geon 
to  elect  the  one  best  suitii]  to  the  case  in  hand. 

I.  The  Endolaiyngeal  Operation.— The  cndolaryngeal  oiwration  for 
cancer  of  the  larynx  is  not  nnlike  that  described  for  papilloma  of  the 
larynx  (pp.  5-1  and  52*2).  The  responsibility  attending  it  i**,  of  course, 
much  greater  on  account  of  tiic  gravity  of  the  disease.  The  most  dls- 
tingui.«Jied  advocate  of  this  method  of  operating  is  H.  Kraenkel,  who 
cured  three  ca.ses  by  operating  on  them  by  the  endolar^ngeal  mute  at 
intervals  covering  a  pcri<j<l  of  five  years.  At  the  time  of  his  publisher!  re- 
port there  had  lieeti  tio  recnrrenee  after  two  years  of  quiescence.  I  have 
ojicnit***!  on  a  few  cases  by  this  method,  in  1  of  which  there  was  re<;urrcnce 
in  tiTi  montljs,  with  ])n>nounccd  honrseness,  dyspnea,  pain  and  cachexia, 
'llie  seconti  opemtion  did  not  relieve  him  as  did  tlie  first.  He  gradually 
grew  worse,  and  flied  two  months  after  (he  second  operation.  The  se«»nd 
operation  was  perfonned  twelve  months  after  the  first.  The  case  (Kig. 
3(XJ)  should  have  been  subjecteii  to  hemilat^-ngcctomy  or  complete 
laryngectomy  at  the  time  of  the  first  operation,  notwithstanding  the  fact 
that  the  tumor  was  appaivntly  accessible  to  the  double  cutting  forceps 
rut  the  mouth.  It  is  <|uite  probable  that  1  did  not  succeed  in  removing 
all  the  cancerous  tissue,  whicii  I  could  have  done  had  I  re.sorted  to  an 
0[>enition  by  the  external  route.  Notwitlistantling  the  brilliant  results 
reported  by  B.  Fraenke].  I  think  the  end<ilaryji^eul  o^ieration  .should 
rarely  be  the  operation  ni  choice.  It  may  be  chosen  when  other  methods 
are  rcfu.sed.  Direct  lar\ngt>sc<tpy  promises  better  results  than  iire 
obtained  by  the  indirect  method.  I .arf'ngofissnn»  may  be  performed, 
R  pathologist  being  present  to  make  an  examination  of  the  specimen  by 
the  freezing  tiiethod.  which  only  requires  a  few  minutes.  In  Figs.  305 
an<l  villb  is  shown  the  author's  cases  of  peibmculated  carcinoma  of  tl»e 
lar\nx.  This  is  a  rare  condition,  and  I  know  of  only  two  similar  cases 
on  i-econi  (U.  Fraenkel).  The  glands  of  the  neck  were  large  and  firm. 
A  glaml  was  first  removed  and  submitte<l  to  micro.scopic  examination 
and  carcinoma  was  reported.  The  hmiigeal  neitplasm  was  then  removeil 
with  a  snare.  As  the  patient  swallowed  (he  growth,  warm  saltiit  water 
was  given  and  the  tumor  ejccte<l.     'ITie  patient,  aged  forty-five  j'ears, 
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diet!  tightct-n  moiitlis  Inter,  metastatic  carcinomnta  being  founil  post- 
mortem iu  tliL-  liver,  spieeii,  aiul  stoiiiueli. 

Hie  opcmtioii  may  tlicn  be  t4nii[)lfte(l  by  the  niethoil  tiiougbt  best  in 
view  of  trie  !imen»scopit'  uihI  inicroscopio  fuK^Iiiif^.  The  precise  locution 
and  extent  of  the  gnnvlb.  wUrtlier  intriiisii*  or  extriiisie,  slioitid  also 
Im*  detemiined  after  the  lari'iix  is  ojiened  by  larynfjoH.ssure. 

In  order  to  render  the  thoroiigli  examination  of  the  parts  1hn>u^Mi  ilie 
InrjTgoHssure  possible,  the  interior  of  the  lamix  should  lie  bnislu'd  or 
sprayed  with  a  o  per  cent,  sohition  of  co<-aine  to  abollsli  tliereliexe-S. 
Adrenalin,  I  to  1000.  may  Ih'  n;s<^i  to  shrink  the  mucous  meml>nmc,  ami 
thus  bring  the  limitations  of  the  growth  into  greater  prominence- 


FIG.  S05 


Fig.  300 


Fia.  306. — The  •uthor'a  eaae  of  pctlunruUiptl  ru-rinnrnk  of  lh«  larynx  CTOvfni  from  th<-  toft 
venlHvuliu  banij.  Tlie  luiunr  wui  diHtiiirtly  iiim-abltf.  It  wkm  rMnnvval  wild  b  iMild-wirr-  nimrtf 
Ihrougli  tliv  iiioulli.  Tlie  pMticiit  bwbUumtM  It ,  wam  S'veu  wwiii  nmll  Mulutiun,  nfler  wliirlt  Iip  «?jrr(cd 
it,  and  lb«  r&re  ■pocimen  wa*  ibu«  |ir«Mirvrd.  A  RiAnil  wo*  prpvloutly  ifmovnl  (rom  the  turr^' 
•pondinc  side  of  tba  neck,  miiii  ui"m  mirruit^fiMt.'  rxiiniiiinlton  by  llir  C'>liiiiitii»  lalM>nil<jri«i>  it  WMt 
pronounred  cttrcinotna.  Tlit:  InrynccKl  tumur  wii#  likewise  iiubmilt«d  aDil  pmntiuiK-ed  cBi^tnuma. 
Pmuliiu'  interr«l  attend*  (he  raite  on  arcouni  of  tli«  diMinct  McrecftHon  of  the  tumor  from  the 
wrtoujidtnic  liwiue*  ami  JU  pediirlc  nltavhiiient. 

Fill,  30<t, — View  of  tbc  tafcrior  nurfscr  nl  the  nuthor'n  iuum  of  petltinoulalrd  cmrcinuma  uf  tliii 
Urrnv  in  a  man  mpHJ  fony-livo  year*.  'Iliv  |;»4Hluiu'lf>  wk*  lutiular  uml  r<ini[M>-«d  of  mucoui 
iUMftilirmne,  stmI  wm  ullar-licU  to  the  vrnlnniliu-  bond  r>f  flic  Mt  aiiln.  'fhe  tumor  wiu  frrely 
itHivablf!  in  the  larynx,  tKcaajoaiitly  iilMlrurtinii  tlie  broatliina.  Tlie  tumor  prowotcd  the  a|>l>«ar- 
atK«  lit  a  stand  dudocaied  tvnmili  cbi;  i»ui>>u«  mambrane. 

2.  Laryngofiflsore  or  Tbyrotomy. — Tliis  opemtion  is  one  that  shoultl 
Im?  chosen  more  often  for  obtaining  a  .spfciinen  for  examination  and  for 
thr  removal  i>r  nincerous  aiwl  benign  growths. 

The  indications:  (tt)  For  die  ivinoval  of  foreign  IxHlies  hwlged  in  the 
ventricular  poucJi  which  cannot  l>c  removed  by  eitlier  tlie  direct  or 
indirect  endohir>-ngi'al  route. 

(h)  Tor  the  removal  of  benign  rawplasras  wliich  cannot  be  reached 
successfully  by  the  cndolanngeal  route. 

(r)  To  obtain  a  Hpecimcn  from  a  suspecttxl  malignant  neoplasm  of 
the  larynx,  for  micnwcopic  e.xaminatitni,  espfcially  when  the  <ine  ro 
moved  by  the  entir>Ian'ngeHl  route  gives  a  negative  resuil. 
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((f)  To  expase  the  interior  of  the  larynx  to  view  in  orrler  (o  determine 
the  gmss  appearance,  site,  and  extent  of  a  larviigeal  neoplasm,  pre- 
liniiuarj'  ti  the  election  of  the  nietho<I  uf  removal. 

(e)  As  a  method  of  election  for  the  remo%'al  of  an  iniriusic  maligiiani 
growth  of  the  larynx. 

^KAf/I  shoitid  lanjnyofissurt  be  the  method  of  choice  or  election  in  nutiig- 
nant  ncopla-vtis  f 

(f)  Wiien,  ii|>oii  lur\iigoscopic  examination,  the  jjrowth  i.s  found  to  l>e 
limited  lo  the  soft  purls  or  to  a  small  area,  and  cjin  he  removed  throngli 
tiie  laryiigofissure,  with  the  sacrifice  of  but  little  or  none  of  the  carti- 
laginous framework  of  the  lanTix. 

{g}  When,  upon  larj-nposcopic  examination,  the  growth,  while  some- 
what extensive,  does  not  ap[>ear  to  involve  the  deeper  tissues,  and  can  in 
all  probability  he  entirely  removed  by  la r^'nii^j fissure. 

(A)  When  the  growth  Ls  somewhat  more  extensive  tliau  in  (/)  anil 
(g),  but  LS  still  circunis<'ribe<I  within  u  frucliona!  part  or  one-half  of  the 
larynx,  having  iLs  ori^ii  from  one  cord,  or  the  ventricular  pouch  or  baml. 
is  not  ulcerated,  and  there  is  no  enlargement  of  the  ^land.s  jmsterior  to  the 
stem(K'lci«lomastoid  muscle. 

(i)  Wlien  tlio growth  is  intrinsic,  the  vocal  corrl,  the  ventricular  poudi, 
or  the  ventricular  bandj  even  though  It  Ls  quite  large,  and  tlie  h^nphatic 
glands  posterior  to  the  steniocleidoniastoid  muscle  are  not  enlai^l,  it 
is  barely  possible  that  ojwralion  by  larAugotissure  may  be  succe-ssfuHy 
done.  If  the  growth  has  involved  the  cartilaginous  fmmework  of  the 
lannx  to  such  an  extent  as  to  necessitjite  die  removal  of  a  coiuiiderable 
portion  of  it  on  one  side.  Iaryng<*fi.s8ure  .shi)uld  not  be  the  meth(Ml  of 
choice,  llemilan-'ngectomy  or  inc-omplete  lar\'ngeetomy  shoukl  be 
chosen  after  a  preliminary  laryngofis.sure- 

Axiom:  Lar>'ngofissure  should  be  the  operation  of  choice  when  the 
malignant  neoplawm  Is  intrinsic,  and  when  diagnosticated  in  the  early 
stage. 

I*aryugofissure  or  thynitoiny  Iuls  been  frec[ijpntly  referred  to  as  a 
raetlimJ  of  remo\*ing  growlKs,  foreign  bodies,  aiul  obstructive  lesions  of 
the  larynx.  It  will  be  describe*!  in  this  i-onneclion  and  ciwia-reference 
made  to  it  wherever  the  author  thinks  it  is  the  proper  procedure  for 
other  affections. 

Techniqur. — The  operation  consists  in  splitting  the  larynx  in  the 
anterior  median  line  and  removing  the  growth  throuj^h  the  finsure  thus 
made.  It  is  not  a  formidable  procedure,  and  should  be  done  mudi 
4iftcn<'r  than  it  is. 

(a)  The  preparation  of  tlie  patient:  In  Uiis,  ivs  in  all  cases  where  a 
general  anesthetic  Ls  to  be  udmiiiistered,  the  patient  should  be  phic«l  in 
u  Iwxspital  twenty-four  to  forty-ei^ht  hours  before  Oic  time  of  operation. 
Broken  doses  of  calomel,  follnweiJ  by  a  saline  cathartic  the  following 
morning,  should  be  administered  in  time  to  produce  a  free  evacuation  of 
(he  bowels  a  few  hours  before  the  tiperatiou.  The  patient  ahuuUl  be 
given  no  food  within  nine  hours  of  the  ojieration. 

(6)  The  prepamtion  of  the  field  of  o|>eration:   T!ie  neck  .should  he 
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srnilihwl  ami  shaved  twelve  lumrs  prior  to  tiie  operation,  ami  a  nioi.st 
cnrliolie  dressing  placetl  over  the  lamige-al  region  anc!  heKl  in  position 
with  a  bandage.  The  scrubbing  should  be  re|>eate<i  after  the  patient  is 
under  the  influence  of  the  anesthetic. 

(c)  AiiesUiesia :  Rectal  anesthesia,  as  practised  by  Cunningham,  of 
Hostun,  and  Stucky,  of  Ix^xington,  is  perfonned  by  the  administration  of 
(he  vapor  of  ether  with  Cunningham '.";  apparatus.  It  combines  .sim]>licity 
am!  sixfety,  a  sinall  amount  of  ether  iteing  used,  and  then*  is  no  nausea 
and  vomiting  following  its  lulmiuLstratitm.  Tlie  nietluMl  is  especially 
useful  in  operations  about  tlie  head,  as  the  anesthetist  is  removed  from 
the  field  of  operation.  In  throat 
operations  it  is  especially  recommend- 
ed, as  the  anesthesia  may  be  adniin- 
Isterwl  thnmghout  the  ojieralion  and 
the  secretions  are  not  stimulates]  by  iLs 
administration. 

((f)  The  cutaneous  incision:  The 
incision  should  he  made  in  tlie  ante- 
rior median  line,  an<l  should  extend 
from  the  os  hyoides  above  to  the  ensi- 
form  cartilage  below  (Fig.  307).  There 
are  but  few  .structures  of  inipfjrtance 
eucountereil  in  this  region,  excepting 
m  small  amount  of  areolar  tissue  and 
the  anastomosis  of  the  inferior  lari'n- 
geal  arteries  in  the  median  line.  These 
arteries  are  encountered  at  either  the 
inferior  border  of  the  thyroid  carti- 
lage or  the  superior  border  of  the 
i  cricoid  cartilage,  hence  it  may  not  l»e 
necessary  to  cut  diem,  as  they  can  be 
puslml  aside.  There  are  no  serioiLs  objet'timis  to  severing  them,  but  if 
this  is  done  it  is  better  to  locate  them  and  tie  them  otf  with  absorbable 
catgut  on  either  side  of  the  median  line  before  dividing  them.  Tiie 
venous  oo^Eing  may  be  c(mln)lled  by  pressure,  or,  if  too  profuse,  the 
venous  trunks  should  be  ligatwl. 

(d)  'Vhe  incision  of  the  di\Toid  cartilage:  This  should  be  done  in  the 
median  line  with  kiiife  or  scissors  (Fig.  308).  Tiie  knife  is  pnefenible 
unless  the  cartilage  has  become  ossified,  as  the  dissection  can  be  carried 
to  the  mucous  mcmhraiie  witlkout  cutting  it.  This  Is  iui|K)rtant,  ax  the 
uicision  through  the  membrane  at  the  anterior  commissure  of  the  glottLs 
should  be  exactly  in  the  median  line.  If  it  is  not,  one  of  tlie  cords  will  be 
injured. 

((f)  The  incision  through  the  mucous  membrane:  First  locate  the 
me<lian  line  at  (he  anterior  commissure.  If  in  doubt,  begin  the  incision 
at  the  up{>er  limit  of  die  wouml,  and  cut  downward  to  the  anterior 
commissure.  The  knife  should  then  be  inserted  through  the  incision  and 
between  the  cords,  and  the  incision  at  the  commissure  made  from  within 
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outward.     In  llii.s  way  llu-  runls  will  not  he  injurtxl.     The  incUion  w 
then  extemiwl  tu  thi'  hiwor  limit  of  the  thvnnd  uirliliiKe. 

(/)  The  larvnx  should  tJien  \w  opened  by  retracting  Uie  Iwo  th>'roid 
mrliUp-.s  friJiii  (he  aiediiui  line  (Fig.  309).  'Hiis  is  done  hy  ihe  a.ssi.stants 
willi  retractors. 


riO.  308 


Fin.  30B 
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Fio.  aos. — I.4irynKi>tiMur«.  Tmrh«n4omy  Iiu  b«*n  p«rfiimi*[].  m.  rrmw-punolura  Kt  ibe  Imrar 
border  <>f  (Hr  th>Toid  made,  and  the  ■riBSon  blade  inln>duirrd  ihrmuch  il  prfiionii'iry  to  mkkins 
thtt  inrittinn  tlirouali  tim  nnlttrior  mmmiMUM  of  llt»  thyroid  ■■iiHiloatM.     (.VFl«r  Muurv.) 

Fki.  308  — IjirytiKofuuiiirr  ( th> iMtumy)  oatnplrlPtI,  tlm  tuiniir  ospriMd  rrmly  ftir  r«<iin\-Hl.    (AflM 

Hourv.) 

iy)  The  removal  of  the  gniwth:  Haviii^  completed  tlie  lanTigofissiire, 
nnd  liavinp  separated  the  incised  thyroid  ojirtilages,  the  loration  and 
charnrter  of  ihe  ffniwth  shnuM  l>e  studied,  'i'he  ^owth  rnity  he  re- 
moved thnm^li  the  hirya^ilissure  with  a  .snare.  sei.s.s*ji*s.  or  knife.  'Hie 
better  surj^ical  pntcedure  is  with  iht*  kiufe  or  scLs-sors,  as  with  either  of 
these  ui.strtnnent.s  die  .sco()e  of  dte  operation  is  entirely  under  liie  coiitnd 
of  tile  o|jenittjr,  whereas  with  the  siihr'  the  ilepth  of  tlie  cut  cannot  l»e 
a<w'uratelv  eontn>l]ed. 
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(A)  Hfmorrhagf:  Tlu'  lietiiorrhage  in  Uit*  ]>n'linuimn'  part  f)f  tlii» 
operation,  i.e..  the  Iftryng()Hs.sure,  Ls  fi>mpanitively  slight,  as  it  is  (\in- 
trulled  by  pressure  ami  lifraturea  as  tUv  Ijlot'din^'  piKnt,**  appear.  In  the 
removal  of  the  jjmwtli,  however,  tJiere  may  lie  consiilerahle  heniorrhape 
lx>th  during  and  after  the  operation.  This  is  piLsily  oontnvlled  with 
artery  foixvps  or  with  the  actual  cautery  applied  to  the  bleeding  areavS. 
'Vhe  hemorrhage  occurring  after  the  ]}a(iHtit  lieconies  conscious  U  expec- 
torated, and  causes  little  or  no  tn>uhle.  During  the  ()p<*ration  the  patient's 
head  .should  hangover  liu-end  of  the  table,  the  tjilile  also  being  lowereil 
at  the  head  end,  to  prevent  the  blo<Ml  being  a-spimtinl  into  the  lungs. 

(i)  The  closure  of  the  laryngofissune:  Having  removed  the  neopUisni 
for  foreign  ImhIv).  the  thyrcjid  cartilages  are  reunltefl  with  an  ahsorlmhle 
ligature.  The  cuaptiition  <>i'  (he  cut  edges  of  tfie  cjirtilii^es  shonlil  be 
carefully  done.  If.  for  inst^nice,  one  side  Ls  higher  than  the  oUier  (he 
V(Kal  cords  at  the  anterior  <'ornniis.snre  will  not  approximate  on  the  same 
level,  and  vo<-aIi/-ation  will  be  somewhat  modified. 

(/')  The  closure  of  tlie  cuUmeoiis  wound:  This  should  be  doiie  with 
simple  sutui*es  about  one-Fotirtli  of  ati  hich  apart,  and  the  wluvle  o>vert*<I 
with  plain  sterile  gauze.  At  the  end  of  from  thri'c  to  .six  days  the  stitches 
shcnild  be  retnov<*d.  At  this  tune  the  woimd  .should  be  thoroughly 
heale<l,  little  additional  attention  being  required. 

3.  Subhyoid  Phar3mgotomy.  Subhvoid  pharvngotoniv  for  the  removal 
of  niulignant  tiroplasins  of  the  lar\"nx  is  nirely  used.  There  are  cases, 
however,  when  it  shotilil  be  elecle<i  for  this  |>urposc  in  preference  to  any 
other  method. 

The  indications:  The  indications  for  subhyoi*!  pharyngotomy  are 
few,  and  are  chiefly  in  comiectit>n  with  extrinsic  malignant  neoplasms 
of  the  larynx,  anil  in  cases  <*o[npliealed  by  extension  to  or  by  origin  in 
the  phan>'ux.    They  areas  follows. 

fa)  When  the  growth  is  situated  in  the  epiglottis  or  <»lht*r  of  the  higher 
portions  of  llie  larA'ux,  and  which  for  any  reason  cannot  be  ihomughly 
remove*!  by  the  enilohmngeal  ronlc. 

(b)  When  the  growth  Is  situated  in  the  upper  ptirtion  of  the  larvnx 
and  ha.s  exlen<ie<l  to  the  pha^^^lgeal  wall. 

fe)  When  the  malignant  growth  begins  in  the  phar^'iLX  and  extemls  to 
the  supraglottic  (extrinsic!  |H>rtion  of  tlie  larynx. 

Technique. — (a)  Place  tlie  patient  iin<ler4hlonifonn  oretlier ancstliesia 
per  the  rectum  or  motidi  after  the  usual  preliminary-  [iri'panitions. 

(b)  Prepare  tlie  neck  and  face  by  s<Tubbing,  etc. 

\r)  Klevate  the  shoulders  of  the  patient  by  placing  a  sand  jiillow  under 
them,  and  draw  the  head  well  backward  so  as  to  bring  the  hyoid  region 
into  wLsy  aece-ss.  Also  elevate  the  foot  of  the  op«'rating  table  to  prevent 
blood  and  sofretioiis  entering  the  trachea  while  the  reHexcs  are  abolisheil 
by  the  anestlielie. 

(f/)  Make  a  transverse  incision  thmugh  the  skin  after  Kocher's  method, 
iK'ginning  alnjut  i  inch  below  the  inferior  border  of  the  livoid  boiu\ 
extending  It  from  the  anterior  lainler  of  the  Kteniocleidoinastoid 
muscle  to  the  (Yirre.s| Molding   |»tMnt    on    the  op|H).sife  side  of  the  neck. 
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'Hip  incision  should  hf  fmni  2^  to  3  inches  in  leiigtli.  'Hien  nuike  a 
[XTpendiculur  inrision  in  the  median  line,  heginnin^  uhove  at  the  trans- 
verse incision,  and  extending  downward  to  the  prominence  of  the  thvpoid 
cartilHge. 

(b)  Divide  the  superficial  fascia,  in  which  the  anterior  jugular  vein 
is  found.  The  jugular  vein  should  he  ligatcd  in  two  ploces  on  each 
side  of  the  neck  and  severed  between  the  ligatures. 

if)  Sever  all  the  muscles,  including  the  sternohyoid,  on  either  side  of 
the  median  line,  and  just  heneuth  them,  the  thyrohyoid  rau5cle,s  thus 
exposing  the  thymhyoid  memhrane  to  view. 

{g)  With  the  finger  applied  t*)  the  inemhrane  explore  for  the  epiglottis, 
90  a.s  to  avoid  injuring  it  in  the  next  step  of  the  operation, 

(A)  Incise  the  thyrohyoid  membrane,  thus  exposing  the  diseased  area 
to  inspection. 

(/}  Carefully  inspect  the  deeper  Held,  beginning  at  the  anterior  surface 
of  the  epiglottis,  for  evidences  of  malignant  growth. 

(y)  Seize  the  epiglottis  with  toothed  forceps,  and  gently  draw  it  out- 
wanl  through  the  wound,  securing  it  with  eitlier  a  suture  through  its 
tip  or  with  locked  forceps. 

{k)  Traction  ujjon  the  epiglottis  ojwns  the  wound  and  ejcposes  ihe 
deeper  parts  to  view. 

Q.)  Through  the  opening  all  diseased  tissue  is  removed  with  scissors, 
knives,  and  double  cutting  forceps,  sornc  of  the  surrounding  healthy 
tissue  being  also  included. 

(?tt)  The  womid  Is  now  close<l  hy  suturing  the  thymhyoid  membrane, 
the  muscles,  and  the  superficial  fascia  with  absorlmble  catgut,  and  the 
skin  with  mm -absorb  able  ligatures. 

(n)  The  external  wound  should  be  dusted  with  iodoform  1  jwrt  and 
boric  acid  1  parts,  and  a  gauze  dressing  applied. 

(o)  The  dressing  should  be  rcmove<l  in  three  to  five  flays  and  renewed. 
The  stitches  in  the  skin  should  be  removed  on  about  the  fifth  or  sLxth  day. 

(p)  At  the  end  of  ten  or  twelve  days  the  patient  should  be  up  and  able 
to  leave  the  hospital. 

4.  Partial  Laryngectomy. — This  operation  is  often  spoken  of  in  litera- 
ture as  .synonymous  with  lur\7igoli.ssure,  which  is  hut  tlie  preliminary 
step  in  partial  and  heinilaryngectumy.  I'artiat  Iar)'ngect4>my  is  a  more 
extcasive  operation  than  simple  laryngoflssure.  In  lan>ngofi.*isure  only 
the  .sfift  parts  and  the  growth  art!  removed,  whereas  in  partial  Lirj-n- 
gcctoray  ft  portion  of  the  cartilaginous  fmmework  is  removed  with  the 
growth. 

IndicatrimA. — The  indications  fur  partial  laryngectomy  are  somewhat 
ilillVrenf  fi*i>ui  those  for  laryngofisstirc.  Fur  example^  it  is  not  indicated 
for  the  i*emoval  of  foreign  bodies  in  the  larynx,  benign  iieopla.sms,  or 
in  cancerous  growths  which  only  involve  the  soft  structures.  'ITie 
f()llcjwing  are  the  chief  indications: 

(»}  In  uialignant  growtbt  seeming  to  be  Hmiteil  to  the  soft  parts  on 
one  side  of  the  larynx,  and  in  which  it  Is  su.specte<i  the  cartilage  \s  also 
involved,  a  partial  Iar\'ngectomy  may  l>e  done. 
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(b)  In  iiiat^nmnt  j:n)wtli.s  liiriitfd  to  one  side,  and  which  involve  a 
portion  of  the  ciirtila^iiious  fran»e\v<jrk  of  the  laryiLX.  ^^lt■  ivinuvul  of 
llie  growdi  and  the  portion  of  tlie  f-arlilage  involvcti  is  re^unleil  its  suffi- 
cient to  ohhtoratc  all  traces  of  tlie  growth.  If  partial  lanrigectoniy  will 
not  obliterate  the  grow'th,  complete  lar}'nge<-loiny  sliuiild  lie  pcrfonnetl. 

(c)  If,  for  any  reason,  there  is  a  suspicion  of  involvement  of  the  deeper 
structures,  partial  laryngectomy  is  indicated. 

Technique. — 'Vhv  techui(|ue  is  so  little  different  from  that  given  in 
hiryngofissure  lliai  a  detaiietl  description  is  unneeessar)-.  ITie  chief  ditfer- 
enee  ctiii-sists  in  the  removal  of  the  affected  fiortion  of  the  i-artilnginoiLs 
framework  in  addition  to  the  procedures  pracliserj  in  la r}*n gotis.su re,  in 
which  only  soft  tissues  are  remove*!.  'Hie  additional  fact  llial  partial 
lani  Tigectomy  is  usually  indirattv!  in  extrinsic  cancers  also  implies  a 
more  serious  cfwidition,  with  earlier  glamhilar  involvement.  Hence,  the 
anxiety  and  desire  to  be  certain  to  include  all  the  disejiswi  tissue,  even 
at  the  ex]>ense  of  some  healthy  ti.s8Ue. 

5.  Complete  LarTngectoiny. — 'J'he  renioviil  of  the  larynx  is  a  fonnidalde 
and  .sjid  pmcHlure.  Tlie  fieath  rate  in  iJie  hands  of  tile  average  operator 
is  high.  The  ct)ndition  of  the  patient,  should  he  recover  from  the  opera- 
tion, Is  often  pitiahle  indeed,  tliough  this  fact  dues  not  always  appear  in 
tlie  puhlisheil  reports.  However,  from  the  patient's  (K>int  of  view  he 
would  ratiter  he  alive  without  his  larynx  than  deiul  with  it.  Coinjdete 
lanngectcmny  may,  lliercfore,  he  done  when  simple  and  less  radical 
mea.snres  hold  out  little  or  no  hopf*  of  success. 

I  ml  teat  ions. — In  a  general  way  it  may  he  said  that  the  total  removal 
of  llie  larynx  is  indicated  in  those  ca.seH  hi  which  the  disease  involves  a 
large  portion  of  the  .structures,  soft  ami  cartilaginous,  in  both  lateral 
halve.s  of  the  lamLX.  It  may  also  he  indicate<3  when  one  side  Is  involved 
ill  it8  entirety  and  there  is  a  strong  suspicion  that  tt  has  also  invaded  the 
opposite  side,  'llie  feillowing  classiBcAtion  fairly  represents  tlie  chief 
indications  for  complete  laryngectomy: 

(a)  Hie  involvement  of  one-half  of  the  larvnx.  with  a  strong  suspicion 
(hat  it  has  invaded  tlie  oppcsite  side,  the  glands  of  the  neck  not  heuig 
involved. 

(h)  'I'he  involvement  of  both  siiie,s  of  the  lannx,  especially  if  the  carti- 
laginous fmiuework  is  incliule<l  in  the  proce.ss,  the  glands  of  the  nei-k  not 
being  involved. 

(c)  The  involvement  of  tlie  extrinsic  areas  of  tlie  laryn.x  on  both  sides. 
If  the  intrinsic  |H)rtions  o^dy,  as  the  vocal  conls,  are  inva*led  by  the 
cancerous  grf)Wth,  it  might  be  successfully  operatwl  liy  laryngofissure. 

{d)  The  involvement  of  tlie  e-xtrinsic  jK>rtions  of  the  lar\iix  on  botli 
sidea,  together  with  the  contiguous  tissues,  as  the  nhar.'nx,  calls  for 
tlie  total  extirpation  of  the  larynx  together  with  the  other  structures  thai 
aiv  cancerous. 

(*•)  Wien  both  .sides  air  cxtrinsically  more  or  less  involved,  together 
with  the  glands  of  the  neck,  total  lar^Tigectomy  and  the  ablation  of  all 
the  lymphatic  glaiulsun  Iu»t)i  sides  of  the  ne<-k  arc  indicated,  though  a 
fatal  result  will  probably  follow. 
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Tfchnhpic. — Tlio  inctliiKl  t>f  W.  \V.  Kt-iii  is  |m))iality  the  simplesf, 
sufcsl.nml  must  tlitinniph  yet  iievi^e<J,ui]<l  is  the  one  ustti  bv  inc.  It  13 
given  in  the  folio win^c  Htialysis: 

(fl)  The  pi'ej>ai*ation  of  the  patient  fttr  the  operation  l^ears  an  ini|K>r- 
taiit  it'Iation  in  the  siu-ress  or  faihire  of  the  surgical  proceflnre 
If  (he  patient's  j^eneml  healtli  is  ha<!  the  pm^osis  Is  e<>rres|MHuliiijtly 
l>a*i.  It  is  esseiiliul,  tberet'or*',  tJiat  tile  general  eontlition  of  (he 
patient  he  irnpiDveil  hy  a  short  course  of  fiinitl  fee<iiiig  anil  tonic 
remedies.  The  operation  .shouM  ho  |X'rfi>niR*<l  in  the  nioniing;.  when  the 
vital  forees  are  nt  their  hest.     On  tiic  evening  prior  to  the  dpemlion  a 

Fio.  310 
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Ttip  Auticrfinal  Wt  tiwiM*  cii«iM?<?lwl  from, (lie  tarj-nx  jtrepnnitory  I"  Oi«  poni|»lple  remot-sl  «< 
lli«  mrctnomiitmu  larynt.  Tlii^  mTiniiixift  loft  Iikmu^*  Hlinuld  Ite  iliMecKnl  fntin  llid  laonix  h»fnre 
wpaimtltiK  Ilia  p<wterii>r  wsll  of  (b«  Inryiix  frt.Mii  the  mii|>ltn«tiH. 

cathartic  shouKllje  given,  and,  if  necessary,  a  saline  given  early  tlie  foW 
lowing  jnoniiiig.  The  f;ice  (adult  male)  :tnd  neck  shouM  Ue  shaved  and 
.scruMinl  the  thiy  hefon*  the  ojHTtitiori,  and  a  moist  <afl)olic  acid  dr<*s.sing 
applied. 

(b)  On  tlie  following  nuirning  the  patient  siunild  he  placed  ii|>on  ll>c 
npeniting  tahle  in  the  Trendelenhnrg  [Misition,  with  the  ftnit  of  the  talilc 
raised  to  j>iwent  the  aspiration  of  UIikmI  intu  the  trucheii.  The  patient 
should  he  kept  in  tills  |Hisiti(in  (hr<nighni)t  the  dpenition,  and  for  tlirei' 
days  after  it. 

(c)  Ether  vapnr,  \n-y  recfuin.  as  nvunvnieiuUil  hy  Cnnninghain  and 
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ArLeries  of  ihe  l-arynx.  The  Superior  Laryngeal  and  the 
Inrerior  L.aryngeat  arteries,  branches  or  the  superior  and  inferior 
thyroid  arteries,  respectively,  supply  the  -walls,  glands^  nnuscies, 
and  mucous  membrane  of  the  larynx. 
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Stucky,  U,  perhaps,  tlu*  best  nicthcxl  of  imiiicinfj  anrsthesia,  as  the  aiies- 
ihetisi  and  his  apparatus  (Cimiiinghara's)  are  removed  from  ihf  fielil  of 
oiwralioii. 

llie  anesthetic  may  he  a<ht»ini,stere4l  hy  the  monlh  or  llie  Irarheotoijiy 
lilhe  (ill  case  a  preliiniiiiin-  tracheotomy  h^us  been  perfonned).  or.  if 
tnifheotomy  is  perfonned  tjiiriiij;  the  njH'ralinti,  it  inav  he  pven  hy  (he 
iitotilh  until  iRieheoloniy  is  [jcrfomietl,  and  then  throuph  the  traclieotoiny 
tube. 

If  tracheotomy  is  not  done  eitJier  before  or  during  the  o{>eni(iun,  the 
anesthetic  may  br  ^Iven  by  month  iinlll  the  Inicfiea  is  severed  from  the 
cricoid  cartilage,  and  then  Ihnui^h  the  stitmp  of  the  tniehea. 

(//)  The  iiieisioti  .shonM  be  made  in  tJie  meiliiui  line.  i)ef;inning  at  the 
hyoids  and  extending  downward  to  the  ensifnrtn  cartilage  (Fig.  307). 


Fia.  311 
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Ki«i.  311. — CWirinoma  U  the  Inryiix  rrnKn-td  1^  c<inipl*l:c  kryngecinmy.  I'lmrrior  view, 
(Alltbar'n  cbm>.) 

Flo.  312, — Carcinoniii  fm-ol^inic  *ll  ■>!  fmc  nnd  r>*rt  of  Ibe  r>*li»r  IluK  «>f  l!iw  lnr>-Dx  OxniiloU 
tMryni««1<>my  mu  iMtrforttveti  by  ihe-  «utlwir  by   Keen'tt  inMlntd  without  rrBrhMitnmy.      Ant«iiur 


'V\w  only  ves.sels  of  any  con9ec|uence  emvmntercd  are  the  superior  and 
inferior  hir^ngejit  arteries  and  their  brjiiiches.  The  artcrirs  ami  veins 
shouKt  Ix?  ligulcd  it.s  they  are ex|>ose*i  (Plate  \  III).  The  vcmm^  iu-nior- 
Hiage  may  he  cimtroUeil  by  pressure,  or  tlie  larger  trunks  may  be  lied. 

(r)  Separate  the  .soft  .slnictun-.s  (Fig.  HlOl,  inclitding  the  nnis<-les  in 
the  median  liiir.  and  di.s.s<'ct  them  fniiti  the  larynx  down  to  the  esuphagu.s 
on  the  posterior  wall  of  (he  hir}*nx. 

(/)  IntnMhict^  a  Imtvy  anchor  siilurc  between  (lie  iinsl  and  second 
cartilaginous  rings  of  the  trachea  on  either  side,  and  pas.-*  one  end  of  llic 
suture  througli  thf  ailjaccnt  skin,  as  shown  in  Kig.  'M'A.  'I'hls  is  dtme  to 
preveni  thr  rrarliea  dmppiiig  into  die  mtdiasliiium  when  it  is  .severetl 
from  t}ie  Uirvnx. 
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iff)  Tie  die  uni-hor  sutures  described  in  the  prec*e<!ing  iwmgraph,  iiiul 
sover  the  trachea  fmin  the  oricoirl  ring  of  the  lunmx  vnth  a  sharp  ,>ralpel. 
U  (he  anesthetic  hits  heeii  given  iiy  the  mouth,  it  should  lie  transferred  to 
tEic  trachea.' 

{h)  I  >issect  tlie  [Hjsterior  wall  of  the  larytw  fiuni  the  esophagus  wJtli 
the  finger  or  bhint  instrument,  as  shown  in  Kig.  313.     Tliis  is  often  a 

Fig.  313 
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lVimi»l»i«  larynKeolctrny.  Th*  lar>'i>x  \ma  tiMii  Mverml  from  tha  trmcbcs  at  ib«  junfllion  ol 
[Ii»  firHl  riniE  tinri  ili«r  cricoid  c-«rtilixe.  'rh«  Uryax  is  b«lnx  ■epafBt«d  from  Ihc  anterior  wall 
o(  Ltifl  eaoptiiisuit  by  blunt  tlinK-tiim. 

difficuh  task,  as  Llie  adhe.sioii.s  are  finn.  Kverv  elTort  should  he  made  to 
BVoi{l  tearing  the  wall  of  the  esophagus,  as  it  is  difficult  t<t  pe])air  it  hy 
suture. 

(/)  Having  separated  the  esophagus  frtmi  tlie  larjTix  as  high  as  the 
arytenoid  cartilages,  it  should  be  severed  from  the  larjiix  by  transverse 
ineision  (Fig.  315). 

ij)  The  only  attachment  remaining  is  the  thyrohyoid  membrane  in 

>  lu  tliis  d««cri]>tion  it  in  pr«sun)»(l  tbut  tti*  remov«l  •■(  iti*  Uryax  it  dons  witboul  trarhootomy 

either  pnor  lo  or  ilunnc  thr  nitttnition,  ■»  Hun'x'tf-i]  by  I>.  W.  W.  Kavn.  I  perlomMd  Dm  opm* 
li'.in  in  t)ii*  maiitiiv  hi  Aiixtut.  1005.  witli  •auafRJicuiii.  Tbr  Urynx  aiid  cAritiiwstaB  tbua  ratnovod 
arpsbowu  in  Ktc*.  311  undSl'I.  Tbepativnt  (liDdaixdayxafuirlliPoptratlonfrofa^&liauslinii.  Ha 
tallirri  sflT  tbp  riii<>ritri(in.  prrnp-rfwed  t-i'ry  favwably  for  fiv*  dayi.  look  fnoil  prt  rf^liim  fur  fimr 
(lays,  nmi  by  iitimlU  Tit  mm,  II**  wtu  limn  unnbli^  in  retain  food  iin  biit  ■tnaia/-h.  RmUaI  fved- 
init  wtui  again  iric*I.  but  *iv  n<4  rftain^-d.  Dralb  orriitrtKl  thr  fulliimiijt  ilay.  'thtf  t<alleal  WM 
fifty  yruvrs  (il>l.  and  lind  l<rrTi  a  turavy  wh)«k>  drinkrr  for  twcnty-hvn  »unt.  'rbv  can-mntna  WM 
exiriii>ir>  ami  Iktkp.  and  while  chiHly  liniiKsl  to  t\w  ncbt  half  of  the  larynx,  It  bad  exi«n(l«l  lu 
lUe  Mt  side  (if  tlip  eiiticlutUM.  Ta«re  wa*  iki  rrilaritenionl  'if  dw  slainl*  iif  the  iMck.  Only  tmm 
enlaniMl  l>inphatle  clatiiJ  waa  found,  and  that  vru  In  iIid  clo«M>.«pigIaiUe  ffiHUW. 
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front,  lliis  sliould  also  be  severed  by  a  transverse  incwioii  (Fig.  315). 
The  laniix  and  the  neoplasm  are  thus  extirpated,  leaving  the  pharynx 
open  in  front. 

(A:)  The  lower  pbiinngeal  iiiemhraiie  .sUnuId  now  be  suturetl  to  the 
thyrohyoid  membmiie  l>eU)W  the  byoid  bone,  as  shown  in  Fig.  315,  thus 
eUxsing  the  woniid  in  the  anterior  wuU  of  the  pharynx. 

(l)  Tlie  soft  tissues  should  be  brought  together  in  Uie  median  line 
by  buried  absorbable  catgut  sutures. 

(m)  The  »tiiiup  of  the  trachea  should  be  securely  sutunsi  to  the  skin, 
as  the  i>reathing  must  in  future  be  rarrietl  on  thn>iigh  it. 

(»)  The  skin  should  lie  closed  by  sutures  cxce])I  around  the  stump 
of  the  trachea,  a.s  shown  in  Figi  316. 
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OmpWlo  UrynCBctoniy.  TI10  itiyrtiid  ilandji  lumwl  wide  with  lisbliim  ihroiiili  ttwmt.  The 
rn»flirti  ttpvwrwl  tiHiiw  iW  t^iMMd  (■■rtilaur  [irfiwnihiry  In  ilinwctim  (lir  Iferyox  frnm  tlv*  Hoph* 
M(u*  bikI  ifllier  'Wfi  wifi  tiMnini.  Anfliur  autiuew  i>iu**eil  iliniush  llie  up[jer  HriR  »(  ttie  InwbeB 
lo  prtir«at  th«  inMlMA  dropiNOK  into  \\\»  mMlla«tlnum.     ■>,  ihymhynLd  roembmnc. 


(«)  A  dressing  should  be  applied  over  the  line  of  skin  sutures.  A 
thin  dressing  of  gau/e  should  he  j)lare<I  over  the  tmcheal  stump  (o  filter 
the  air  hispired  through  it.  This  portion  of  the  dre.>>siiig  should  be 
fre(|ueritly  changed,  as  it  becomes  soiled  by  the  seeretioiLs  cougheii  out 
llin>iigh  ilic  tmchea. 

After-tTeolmmt. — Keep  tlie  foot  of  the  bed  elevated  a  foot  or  more 
for  three  days,  to  favor  the  drainage  of  the  trachea,  or  until  (he  |>aticnt 
can  take  footi  by  the  rnoutli.  Sustain  the  patient  by  ro<'tal  feeding  at 
inlervals  of  Uipih*  f)r  four  hours  for  four  days.  At  the  end  of  this  time 
the  phanrUgeal  wound  is  usually  iinitef],  and  food  nuiy  be  given  bv  mouth. 
In  from  twelve  to  fourteen  days  the  patient  should  be  able  to  leave  the 
hospital,  if  he  is  not  dead. 
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Axioms. — I.  ICiirly  diagnosis  and  uii  early  opt'rution  iji  lunngeal 
caruvr  means  a  pntliahle  cure. 

2.  An  curly  pn)visioiijil  diapiKtsis  of  ciinccr  may  lie  mafic  if  three 
clinical  facts  an*  li(imc  in  min^I,  niinidy,  a  paticirt  forty  or  more  \ears  old, 
complaining  of  contliiucii  lit>ai"Hcnc.s,s  withuitt  cou^h,  with  sudden  slmrp 
l^ins  in  the  larynx,  pharvnx,  or  ears. 

8.  The  operation  of  choice  should  l>e  the  one  that  will  ensure  the  com- 
plete removal  of  iualij;fnnit  liunor  uilli  die  least  de*iinn-tion  of  normal 
healthy  tLs.sue  and  the  ]ea.st  damage  to  function  of  the  lar^'nx. 

Iio.  315 
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CDinplete  InryncMtxiti)-.       Tlie   larynx    liw  l>rrn   rrmnvpil,  ](<A%iDK  ui  itpeniuji  tii  tti«  uiurior 
wnll  iif  ilif  [iliwrynx.      Tlic  •uiiirm  arc  i[i  iNwitioii  ready  tu  cloae  tlie  wuund. 


4.  Intrinsic  (inn-er  of  the  lar^Tix  is  successfully  0|H'rated  l)y  larii'npv 
li.ssure,  a  simple  and  compamtivcly  safe  methoil. 

o.  ('oinf)lete  removal  nf  the  hmiLX  is  a  fonuidablc  and  dangerous 
operation,  rmly  suiteci  to  extensive  invotvemcnt  of  the  soft  and  the  carti- 
laginous [Htrtions  of  the  larvrix  in  both  latenil  halves. 

6.  Kxtensivc  involvement  of  the  larynx  and  of  the  adjatrnt  structures 
means  certain  death  without  an  operation,  and  probable  death  with  an 
operation. 

7.  If  the  diagnosis  of  carH-er  of  the  hiniix  is  only  made  at  an  advanced 
stage,  the  phvslcian  is  guilty  of  "ignorance,"  when  it  isejisy  to  he  "wise." 

Postoperative  OoiiBideral^ons. — 'I'he  .surgc^jn's  respon  si  hi  lilies  »tp  hy  no 
means   ended    wlieu    the   openttion    is  (Y)tn{>leted .     There  are  several 
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coiiditums  present  or  li»l)Ie  to  arise  tlmt  ciemanrl  his  thouglilfiit  attention. 
Among  them  are  the  following: 

1.  Shock  and  Siidfien  Death. — Stoerk  attributes  deatli  !)V  shock  to  the 
severing  of  the  fihers  of  the  inhihitorv  caniiac  hmnches  of  the  pneuino- 
gaslric  ner^e.  They  are  jjiven  otf,  and  pass  forward  to  the  larvnx, 
thence  dow^nward  back  of  the  trachea,  where  they  are  liable  to  injury  in 
separating  the  esophapi-s  from  tlie  larynx  arte]  the  trachea.  It  is,  there- 
fore, well  to  keep  closir  to  the  posterior  wall  of  tlie  tniehea,  and  to  avoid 
undue  nianipuhition  aiifl  trauinutism  in  making  the  separation. 

('rile,  by  e.\|K'riincnlHti()iis  u]>on  lower  aTiiinals,  arrives  at  the  conclu- 
sion that  sudden  death  in  laryngectomy  aiKl  intubation,  is  dvie  to  an 
irritation  of  the  middle  and  the  upper  portion  of  Ihe  Inn'nx,  the  irritation 


Fig.  316 
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Tbe  jpciMon  after  omnpleli;  laryuiiectuiny.     Tlie  end  of  tbe  tmcbea  ia  »uture()  to  the  akm. 

exciting  a  reflex  inhibition  of  the  canliac  branches  of  the  pnenmogastrie 
nerve.  He  therefon*  reeoinnieiids  a  prehrninary  inci.sion  thn>iigh  the 
cricoid  meml>rane,  througli  whieh  the  interior  of  the  lari'ox  may  he 
brushed  with  a  ^i  [mt  cent,  sohition  of  eocaine.  After  that  is  done  the 
operation  of  election  is  continued,  lie  also  suggests  that  an  injectitm 
of  atruiMue  helps  to  prevent  the  reHex  influence  upon  the  heart.  lie 
makes  the  following  cjislinclions  between  asphv^cia  an<l  reflex  action  on 
the  respiratory  organs  and  die  heart: 

(a)  In  asphyxia  there  are  more  or  less  violent  efforts  at  breathing,  the 
heart  nioinentarily  bentiug  stnuiger;  whereas, 

{h)  In  retle-x  disturbances  the  breathing  stops  suddenly  and  the  heart 
inuDtiliately  be<-oiiies  weak. 

The  above  distinctions  are  peculiarly  applicable  to  impending  death 
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during  iTiUilmtion  in  diphtheriii  and  pseudomembranous  croup.  During 
intubation  the  patient  is  suddenly  asphraated,  or  is  thrown  into  a  state 
of  shock,  the  characteristics  of  each  being  given  in  the  above  paragraph. 

Treaimcni  of  Cardim'  Rfflfxes.~{a)  Instantly  lower  the  head  without 
further  uianipnhition  of  iJie  larynx. 

(6)  Slap  the  cliest  with  a  cold  wet  towel,  then  immediately  dry  the 
surface  and  repeat  the  cold  applications, 

(c)  Artificial  respiration  should,  in  the  meantime,  be  kept  up. 

Treatment  of  Aaphyria. — ^(a)  Remove  the   intubation    tube  or   the'^ 
obstruction  to  tlie  larynx  and  clear  It  of  membrane. 

ih)  The  patient  will  then,  in  all  probability.cough  out  more  membrane 
or  obstructing  .secretions,  thus  rleuring  the  lumen  of  the  trachea. 

(c)  Re-intnHluce  the  cannula  {in  (liphth<Tia),  and  no  further  trouble 
wUl  likely  occur. 

Wliile  the  for(^>ing  remarks  upon  shock  and  sudden  death  do  not,  in 
all  respects,  have  a  direct  bearing  upon  the  rjpcmtion  for  cancer  of  thej 
larjTix,  they  nevertheless  have  an  indirect  relationship,  and  may  prove  of ' 
value  in  the  study  of  this  subject. 

2.  Ith^piration  pnruimmia  is  a  couhuou  sequel  of  the  ufH^rative  treat- 
ment of  laryngeal  cancer,  and  is  a  frei^uent  cause  of  death.  In  laryngo- 
fissure,  one  of  the  simplest  external  laryngeal  operations,  the  Heath  rate 
is  about  4  per  cent.  In  complete  laryngectomy  the  mortality  from 
pneumonia  alone  is  much  greater. 

3.  Hcrtal  Alimentation. — After  complete  laryngectomy  the  patient 
should  be  sustained  by  rectal  alimentation  for  three  or  four  days,  after 
which  he  may  be  given  ftMxl  by  the  mouth.  In  the  simple  operations  the 
rectal  feetling  may  be  disa>ritinuetl  somewhat  earlier,  proportionate  to 
the  extent  of  the  *)i)eration.  Indeed,  in  simple  lanngofissurc  it  may  be 
dispensed  with  altogether. 

4.  The  Voice. — After  lanr'ngeal  operations  tJie  voice  may  be  good, 
provided  the  cords  are  not  greatly  damaged  in  the  removal  of  the 
growth  or  the  larynx  is  not  removed  in  its  entirety.  If  the  tumor  arlsi 
from  the  cords,  and  has  |>enetratetl  deeply  into  their  substance,  tliey  aral 
necessarily  removed,  and  the  voice  is  consequently  weak  and  otherwise 
impaire<l.  After  hir\ngofissure  for  laryngeal  cancer  the  voice  is  usually 
more  or  less  impairetl,  while  in  benign  growths  it  is  usually  verj'  good- 
After  hemilarvnge<*toiny  and  partial  laryngectomy,  one  cord  remains, 
and  gives  a  hu.sky  though  useful  voice.  In  complete  larynget^tomy, 
when  the  tnwrhen  is  stitched  to  the  skin,  there  is  no  voice  except  in  rare 
cases,  where  the  tissues  arr)im<l  the  tracheal  opening  are  tbmwn  into 
vibration.  AMien  the  trachea  is  stitched  U*  the  pharyngt^al  wound  tJicre 
may  he  more  or  less  voice,  or  wlisit  passes  for  it.  This  is  obtaine<l  by  the 
peculiar  conformation  of  tJie  parts  after  the  healing  process  is  complete. 
The  lar\nx  being  removed,  the  base  of  the  tongue  drops  backward  and 
downward,  approximating  the  posterior  wall  of  the  pharnix.  The 
cavity  below  the  base  ftf  the  tongue  hirms  an  air  chamber,  which  U 
utilized  to  fortre  air  through  the  constriction  formed  by  the  hose  of  the 
tongue  and  the  jihanngeal  walls^  thus  throwing  the  tissues  at  this  point 
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into  viWration.  The  union  of  the  trachea  to  the  pharjTigeal  wound  is  nol 
often  prartlsecl,  a,s  the  tension  ia  so  great  that  the  tissues  tear  apart, 
sUmgh  away,  or  uudei^  gangrenous  degeneration.. 

5.  Recurrence. — Recurrem-c  of  the  cancerous  growth  is  coramon  on 
acrount  of  failure  to  make  an  early  diagnosis.  Intrinsir  growtlis  are 
less  niuhgnant  than  the  e-xtrinsir,  hontre  reeurrcnee  in  this  variety  is  fiot 
so  eommon. 

It  may  he  said,  then,  that  recurrenee  of  larmgeal  cancer  is  lar^ly 
dependent  u[«>n  the  following  factors; 

in)  Intrinsic  cancers  of  the  larj-nx  do  not  recur  as  frequently  a.s  the 
extrinsic. 

(h)  Conversely,  extrinsic  cancers  more  often  recur  than  the  intrinsic. 

(c)  Extralarynigeal  cancers,  involving  the  lar)n,x,  have  a  still  greater 
temlency  to  recurrence. 

{d)  An  eiiriy  diagnosis  and  operation  l)y  lan-ngnfissure,  in  intrinsic 
cancer  of  the  larjiix,  shouUI  give  a  (!ejith  rate  of  only  10  per  cent.,  5 
of  the  10  dying  of  pneumonia  rather  than  of  recurrence. 

{e)  Complete  lar\Tigectoniy  in  cancer  of  the  larynx  wa^i,  up  to  ISS9, 
attended  by  a  death  rate  of  44  per  rent.,  htit  since  antiseptic  surgery  and 
an  improved  technique  have  hecn  attainefj,  it  is  reduced  to  about  15 
per  cent.  ^Mien  I  speak  of  a  tleath  rate  of  lo  per  cent.,  I  mean  death 
witliin  three  years  after  tlie  ofieralion.  Quite  a  number  die  within  a 
few  monlhx  fnjui  pneuiniinia,  septic'eiiitii,  gangrene,  exhaustion,  or  other 
sefjuelie.     lu  still  others  recurrence  brings  on  a  fatal  i^ue. 


CIIAPTKR    XXXI. 

I-X>HEIGN  BODIES  IN  TOE  LARV'NX.  TRACilEA,  BRONCHI,  AND 

KSOPHAGUS. 

Etiology. — ^The  lodgement  of  foreign  htxlies  m  the  air  passages  is 
most  coiiiinoii  in  infants  jumI  yotmjtr  diilflren,  as  tlifv  have  an  iii.slinttive 
desire  to  test  all  substances  with  their  nioutlis.  (^'oughing,  laughing, 
crying,  and  ineffectual  attempts  to  swallow  draw  the  foreign  bo<ly  into  the 
lower  iiir  tnirt.  The  smaHer  caliber  of  the  lanTix  and  air  lubes  in 
infants  and  young  children  renders  the  liability  to  the  lodgement  of 
foreign  bodies  greater.  The  smaller  size  of  the  lnr\Tix  and  air  tulx's  in 
infants  and  young  children  renders  the  obstruction  greater  than  in  older 
subjects  from  the  same  foreign  bodies,  henc-e  the  danger  is  often  corrc" 
spondingly  greater  in  young  subjects. 

The  nature  of  the  foreign  IxKlies  ranges  anywhere  from  particles  of 
food  tu  marbles,  coins,  safety  pins,  burrs,  and  false  teeth. 

Symptoms, — The  svTuptonLs  of  u.  foreign  hotly  in  tlie  respimtory 
passages  an-  those  of  obstnicted  breathing,  laryngeal,  tracheal,  bronchial, 
or  pulmonary  irritation,  and  inflammation.  The  patient  is  suddenly 
.seizeil  widi  a  Niolent  choking  and  suffocative  attack,  characterized  by 
cyanosis,  aphonia,  beads  of  perspiration  on  the  forehead,  and  a  weak 
pulse.  These  sniiptoms  usually  subside  within  a  few  minutes,  to  return 
again  in  a  few  hi»urs  or  days.  After  the  foreign  body  remains  in  tlie 
larynx  fi>r  several  weeks  Uic  spasmodic  symptoms  cease  and  the  cough, 
etc.,  become  more  <^onstant,  often  leading  to  a  di:ignosls  ctf  tuherculo^. 
A  negative  finding  upon  examination  of  the  sputum  clears  the  suspicion 
as  to  tubercnlosw  A  positive  finding  does  not,  however,  exclude  a 
foreign  body.  A  historj*  of  spasmodic  cough  and  dyspnea  and  hoarse- 
ness followed  by  a  persistent  cough  should  excite  suspicion  of  a  foreign 
body  in  the  respiratory  tract  if  the  patient  is  a  small  chili] .  If  the 
foreign  body  lo<lges  in  the  ventricle  of  the  larynx  or  in  the  subglottic 
space,  hoarseness  i*r  aphonia  is  usually  present.  When  the  foreign 
substance  changes  its  position,  (»r  an  accnimdatcd  irritation  arises,  new 
suffocative  attacks  artt  excited.  If  the  foreign  body  lo<lges  in  the  tradiea, 
bronchus,  or  one  of  the  bronchioles,  the  voice  remains  clear.  Bronchial 
rales  or  pneumonia  may  subsetpiently  develop.  In  some  instances  the 
nn>vetncnfs  of  the  foreign  body  when  in  tlie  Immchus  may  be  detected 
by  auscultation  (Ilalstead).  l)yspnea,  at(en<lcd  by  an  elevation  of 
temperature,  often  leads  to  an  erroneous  diagiKKsis  of  tracheal  diphtheria. 
A  laryngosc<>pic  cxaminati<ni  may  not  )-cvcal  the  foreign  body,  even 
though  it  loilge<l  in  the  ventricle  of  the  larynx.  Hy  direct  laryngos<'opy 
(Fig.  324),  a  better  view  of  the  larynx  may  be  obtained.     To  Gustav 
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Killiun  lielongs  tlie  cTetlit  of  devising  an  apparatus  where!»y  almost  all 
of  (hf  respinitorv  tract  mav  he  dearlv  in.si>eftei1  for  f(ir<.'ij;ii  liodies. 

Indications. — 'l^he  iiidicaiion.s  art*  to  irnun-e  tlif  foreij^  liody  as 
soon  a.s  possible,  na  it  nuiy  lux-niiie  {lisltMlf^tvi  and  migrate  to  a  new  nnd 
more  dangerous  loratioii.  'Ilio  continued  pn-sem-e  of  ihe  foreign  hmiy 
may  also  give  rise  to  considcralilf  Iwa!  imlution  and  siibsefjuent  edema 
or  septic  inflummnlion.  Pneumonia  is  a  rather  frequent  complication. 
In  pmlonge*!  cases  serioas  septic  absorjjtion  may  occur,  dxsvs  are  re- 
corded wherein  the  foreign  tjwly  remained  in  the  air  passages  for  years 
wilhoiii  causing  death.  It  should  not  be  deduced  from  this  fact  that 
the  early  removal  of  the  foreign  body  is  not  ilesimble.  The  risks  attend- 
ing its  continued  presence  in  the  air  passages  are  infinitely  greater  than 
those  inciileiit  i<j  its  early  removal. 

The  indications  are,  therefore,  to  institute  proceeflings  for  its  removal, 
either  by  ia)  holding  the  child's  head  downward  and  thumping  it  on  the 
back  la  dangerous  procedure),  the  surgeon  l>eing  preparefl  to  perform 
a  trach*Hitomy  should  sufTm-ativc  symptoms  -snfM'nene;  (h)  the  titilla- 
tion  of  tlie  larynx  wIUi  the  linger,  in  the  hope  of  tlislodging  the  fun-ign 
bodv  or  of  exciting  a  cougimig  spasm,  during  wliich  it  may  be  expelled 
(a  ffangerous  proce<liire);  (c)  the  direct  removal  with  instruments  by  the 
aifi  of  a  lan-ngosivpic  mirror;  ((/)  tracheoioiny  to  relieve  the  suffocative 
dyspnea;  if  cyanosis  is  marked,  tracheotomy  inay  also  be  <ioiie  to  estal  - 
lish  a  tiew  avenue  of  inspection  and  to  establish  a  new  aveinic  for  the 
instrumental  removal  of  the  foreign  body;  (e)  and^  Hnally,  the  indications 
are  to  use  the  Rontgen  rays.  If  the  foreign  body  is  metallic  or  a  bony 
substance,  its  location  Ls  easily  shown,  whereas  if  of  vegetable  matter  it 
is  less  easily  shown  on  a  skiagraph  ic  plate. 

Ha\ing  located  the  foreign  body,  ]>ractice  bronchoscopy  or  tracheos- 
copy and  remove  it  with  suitable  instruments,  by  eitlier  up|>er  or  lower 
bnaiclioMtipy,  npf)er  bronchoscopy  being  preferable  when  pnicticable. 

Treatment. — It  Is  generally  understotMi  among  die  laity  that  [H>und- 
ing  a  child  on  the  !mck,  es|>«'ially  when  held  head  downward,  will  often 
tlislodge  a  foreign  body  from  the  respirator)'  tract.  These  procedures 
have,  therefore,  usually  been  performed  l)efore  a  physician  is  called, 
provided  it  is  known  that  a  foreign  bo<ly  has  been  inhale<!.  Kven  though 
the  foreign  boily  is  not  (bus  removed,  the  suffocative  symptoms  often  sul>- 
side  within  a  few  minutes  and  the  incident  is  often  forgi>tten.  When  the 
symptoms  recur  a  few  hours  or  days  later,  without  the  marked  strangu- 
lation and  coughing  seizures  characterizing  the  initial  attack,  the  family 
often  sees  no  coimection  between  this  attack,  and  fails  to  report  the 
occurrence  of  t!ie  first  one  to  the  attending  physician.  If  the  foreign 
body  assumes  a  new  location,  the  violent  spasmmlic  .seizures  are  n^pcatcHl. 

If  suffocation  is  innninent,  Irachetitomy  should  be  jH-rfomu-*!  at  inice, 
for,  as  Chevalier  Jackson  says,  if  tliLs  is  not  <lone  the  child  may  never 
breathe  again.  When  this  is  done  the  i)reathing  is  innncdiatciv  relieved, 
pmndeil  the  fon-ign  body  Is  in  the  lar\iix-  If  it  is  in  the  trachea  or 
i>ronchus,  it  nmy  not  relieve  the  distre-ss  unless  the  foreign  botly  is  ex|>elled 
1hrr)Ugh  the  tmrheal  wound.     As  a  mutter  of  fiirt.  it  is  fn^piently  thus 
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cxpcHod  the  moment  the  erlge^  of  the  severetl  tracheal  riiipi  arc  retracted. 
If  it  is  not  voluntarily  expelled,  the  lining  mucoiiii  memhrune  of  the  tra- 
chea should  he  titillated,  a  procedure  that  fiometiiues  causes  its  expulsion. 
Having  perfonnetl  ti-acheotomy,  which  Ls  not  attendnl  hy  vnltintary  ex- 
pulsion of  the  forci^i  Ixwiy,  proiit'ed  to  pass  a  prcihe  ui)wanl  through  the 
tracheal  wound  into  the  larynx,  to  locate  it  if  it  is  there.  If  lodged  in 
the  ventricular  [Kiiiiii  or  ill  Hie  subglottif  space,  iu  loc^itiou  LsnotdlHicult. 
Having  ItKiitecl  it,  intr<Klnce  slender  forceps,  seize  it,  and  remove  it 
through  the  tracheal  wound. 

If  the  foreign  hwly  is  lo<!gtx)  in  the  trarhea  at  its  bifurcation,  it  may  be 
easily  seen  through  a  tracheoscopic  tube  introduced  tlirough  the  trache- 
otomy wound  (Plate  IX).  For  illumination  a  Kierstein  head  lamp 
(Fig.  317)  or  a  small  electric  lamp  at   the  di.stal  eiid  of  the  tul>e,  as 

Fid.  317 


KIrtRtPin'a  lamp. 

deviseil  by  .Iack.son  (Fig.  318),  may  he  used.  If  a  Killiun  or  Jackson 
tube  is  not  available,  the  fcivign  Iwjdy  ma>  be  detectwl  with  a  probe 
introduced  thrL>ugh  the  wcumd,  after  which  slender  forceps  may  l»e 
introduced  through  the  w<mnd  without  a  tracheoscnpe  for  its  removal. 
This  method  is  inexact  and  crude,  and  should  only  be  used  as  an 
emergency  measure. 

If  the  foreign  body  La  in  one  of  the  hroncJii,  its  removal  is  more  difficult. 
Indeed,  if  it  is  not  voluntarily  expelled  njwwi  making  the  tracheal  ojK-nlng, 
or  upon  titillating  (he  Imcheal  nnnosa,  a  bromhoscojx*  .should  be  intn>- 
diiced  through  the  mouth. 

1  am  greatly  indebted  to  Dr.  Chevalier  Jackson  for  personal  instruc- 
tion and  for  the  description  of  the  technique  of  tnulieoIinjiK-hosiiiny 
given  in  his  classical  trt-atise  ujjon  thus  subject.  In  describing  tlie 
techuiiiue  of  the  various  pnxTtlures  for  tiic  removal  of  foreign  IxMlics 
from  the  upper  rt-spirator^-  tract,  I  have  adhered  to  his  metln^xls  and 
largely  to  the  instruments  devisefl  by  him.  In  so  doing  I  am  not  un- 
mindful of  the  fact  that  the  greatest  credit  is  due  to  Prof.  Guslav  KiUian. 


PLATE  IX 


Lower  Bronchoscopy.  «,  the  electric  wipe  supplying  the  lamp 
at  the  distal  end  of  the  bronchoscopic  tube;  b,  the  conduit  for 
aspirating  the  secretions  and  blood  from  the  distal  end  of  the 
tube;  r,  the  tracheotomy  wound;  rf,  the  distal  end  of  the  tube; 
#•,  the   larynx;/,  the   foreign   body;   it,  the  lungs. 
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of  Freilmi^,  who  wiis  the  first  to  remove  a  foreign  IkxIv  from  the  bronchus 
Kv  tipper  bronchoscopy,  and  wlio  ha.s,  thit>u^h  his  writiiij^  and  demon- 
strations, made  liroiichoscopy  avaihihle  to  every  .s|>ecialist  throughout 
the  world.  Jackson's  illuminated  bronchoscopic  lubes  are,  however, 
easier  for  the  inexperienced  surgeon  to  use,  and  for  tiiis  reason  I  recom- 
mend them  in  this  work. 

Much  cretlit  Is  also  due  U)  Dr.  IngaLs,  one  of  the  first  Americans 
to  udopt  l(n>iichoscopy,  for  his  writings,  wherein  he  reports  thirteen 
foreign  borlies  searched  for  or  removed  by  brfnichoscopy.  Two  deaths 
liave  foUowcil  the  pcmoval  oF  the  foreign  body  in  IiLs  practice,  the  cause 
of  ilt-alh  being  attributed  to  reflex  irritation  of  the  vagus  nerve. 
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Jwtluuti'*  aplit-lube  RpBlula  dw  tUreet  Ui>tikl'»>'>ti>,  lli<.  luiinlin  It  aJvi-»  gu-Nt  leverage  and 
■nwily  tkitU  in  avvrcniuiiiK  the  rekUtuics  at  the  munln  at  Lbe  t»Mi  uf  ibe  Kmiue  whrn  ttio 
fpiclottia  And  Itincue  nra  lifled  fonntil. 

Tracheoacopy  and  Bronchoscopy. — The  Preyaraiion  of  the  Paiient. — If  a 
gencnil  aiicslhctic,  prcfenihly  ether,  Is  iiseil,  tlic  patient  should  be 
prepaa-d  as  for  a  surgical  operation.  The  moniing  hour  before  (he 
patient  has  had  Iireakfast  is  therefore  the  most  favorable  time,  though 
in  many  cases  the  imminent  danger  in  which  (he  patient  is  place<l  leaves 
ii«>  cluiice  in  diis  re.s|ject.  If  time  permits,  the  howeLs  should  be  emptied. 
If  the  tnii-heobrotuhoscope  Ls  to  be  usetl  tlirongh  a  tracheal  woimtl,  the 
neck  shoulil  be  shavetl  ami  scrubbed.  Tliis  route,  as  suggested  by 
.lackson,  is  inori'  septic  than  the  other,  as  the  instrimients  may  be  intro- 
duce<l  ihriiugh  a  sterile  wound;  whereas  if  they  are  passed  tlnoiigh  the 
mouth,  the  danger  of  septic  infection  of  the  deeper  air  p(Ls.sages  is  more 
haijle  to  occur.  In  spite  of  this  fact,  upper  bronchoscopy  should  be 
practised  when  feasible. 

The  .tHrjr//H/ic.-  Stolid  adults  tolerate  the  introduction  of  the  tubes 
under  cocaijie  anesthesia,  whereas  more  excitable  ones,  and  children. 
OMpiire  a  general  anesthetic.    ITie  lar\*nx,  trachea,  and  right  bronchus 
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may  be  cocainiKcd  hy  cotton-wound  applicators  before  the  introduction 
of  the  tnbt\s,  whereas  the  left  bronchii.s  and  seeoiulnry  and  tertiary 
broncht'oles  can  only  he  reached  after  the  tube  is  introduced  (Jackson). 
Kther  i-s  the  best  aiicsthetie.  Kthyl  chlDrliJe  and  clilorofiinn  .sliould  not 
be  used,  as  tliey  are  not  well  toleratcil  by  the  lower  respiratory  tract. 
I'l-ofuniKl  unestJiesia  may  be  induced,  llioujjh  it  is  an  advantaj^  to  retain 
enoiij^^b  of  the  n'flexcs  for  tlie  patient  to  aid  in  dis|Kisingof  tlie  secretions, 
tluis  preventing  the  occurrenre  of  pneumonia. 
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Tlie  pijniltoii  ii[  l]ie  jialiciil  unil  BMu»Uint  tn  ui>i>er  t mcliuutiruDchcncfipy.      (After  Jaciuoa.) 


Pimtum  of  the  Patir^nl. — Killian  usually  pjisses  the  tubes  under  lo4*nl 
anestliesia  with  (he  patient  in  the  njiright  position.  Jackson  jjrefers 
general  anesthesia,  widi  the  patient  in  the  recnndient  posture  (Fig.  j 
319),  as  it  is  less  tiresume  for  tlie  ofwraltir  to  sit  than  lo  stand  during 
what  is  often  a  prolonge*!  ordeal.  Tlie  head  of  the  patient  is  also  steadied 
more  readily  in  this  [position.  Jackson  prefers  the  recumbent  posture, 
also  because  the  patient  Is  in  posilifm  for  trn<'heotomy  should  suffocation 
occur  during  the  atteniptiil  iip|>er  bronchoscopy.  The  head  should 
hang  over  the  end  of  the  table,  in  Rijse's  position,  and  should  be  Hrinly 
gritspetl  by  jin  a.ssistant,  as  shown  in  Fig.  319.  The  head  should  be 
slightly  turned  to  one  side,  so  as  to  bring  the  angle  of  the  mouth  parallel 
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wilii  the  Inw'lu'ii.  Th*'  Inlu*  wlien  iiitriKJiicccj  will  then  rest  in  tiie  angle 
uf  the  MKiUth.  If  the  tnlie  Ls  to  he  inlrotlm-etl  through  the  tracheal 
wound,  the  head  should  still  he  held  in  much  the  same  position. 

Introduction  of  the  Tithr.  —\  tulie  shonUl  he  seleeteil  of  the  proper 
length  and  siz-e  to  reach  the  ref|uired  depth  and  to  correspond  with  the 
caliber  of  the  respiratory  tract  to  l>e  explored.  The  lengtli  of  the  tube 
will  depend  somewliat  u|Hm  wlietlier  it  is  to  lie  iiitr(i<luced  tiin)ugh  tile 
mouth  or  thnm^h  tlie  tmeheal  wound.  The  sliorter  (lie  liihe  tlin  clearer 
llie  Held  of  inspection,  though  with  Jack.son's  ilhmiirialed  tulies  the  length 
of  tlie  tiihe  makes  hut  little  ditference.  The  size  [>f  die  tube  will  depend 
upon  the  age  of  the  patient  and  whether  Uie  trachea,  bronchiLs,  or  one  of 
the  l>n>iichioles  is  to  he  explorol.  The  .se(f>iidar\-  and  tertiurv  hronchi 
may  only  he  explore<l  with  sniiill  tuhes.  Having  selected  a  tube  of  the 
propter  size  and  length,  nn  assistant  shoul<]  cover  it  with  sterile  vaseline 

Flo.  320 


Battery  fur  illuuiinAiiHa  Jncktuii'n  tut»a. 
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iiitd  haitd  it  to  die  o[H-rator.  The  moment  the  tube  i.s  engageil  in  either 
the  larynx  or  the  tracheal  wound  tlie  assistant  should  remove  the 
obtumtor  to  allow  free  respimtion.  'Hie  tube  should  then  be  passed 
fo  the  desired  depth,  .\notlier  a.<vsistanl  should  have  entire  chnrge 
of  the  chloride  of  silver  battery  (Fig.  3120)  which  funilshes  ihe  energy' 
for  the  ch-clric  light  at  the  distal  end  of  the  tulw.  He  .should  now 
lum  on  the  light  wliile  the  operat()r  inspects  the  field  lit  the  bottom 
of  tlu*  tube.  \  thin!  ussUtunt  .should  have  sole  charge  of  the  pump 
or  suction  apparatu>i  I  Fig.  ^i21 »  with  which  tlie  .secretions  are  withdrawn 
from  the  tube,  and  should  apply  the  suction  at  the  .suggestion  of  the 
operator.  Inhere  w  a  suction  tube  in  the  wall  bronchoscope  through 
which  die  secretions  an-  removed.  The  use  of  a  cottiMi-wouiid 
applii-ator  will  often  <lear  the  Held  better  than  the  suction  appiiratiis. 
I^ie  fourth  assistant  should  hold  the  patient's  head  in  |>ositioii.     The 
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uncsllietlsl  shnuUi  closely  observe  tlie  pulse  btkI  respiration,  as  they  are 
liable  to  stop  througli  reflex  irritation  excite*!  by  the  presence  of  the 
bronchoscope  in  the  trachea. 


Pn.  aai 


Jacluao's  exhniut  pump  for  T«mr>\inK  secntiotu  ia  tmrheobroneboacopr. 

ln~'<pect'iim.—'t\\Q  tumor  or  foreign  body  slioultl  be  .sought  for  nt  the 
chpth  of  the  tul^w  by  direct  inspection  through  it.  The  illumination 
is  brilliant,  anti  u  clear  view  may  be  obtained  in  inoMt  sul>jects  if  the 
secretions  are  removed  by  the  pump  and  cutto!i- wound  applieatow. 

Fin.  322 


Lous  fdireps  for  tha  removal  of  fontcn  braltM  by  bmMlMMopjr, 

7'he  RemoiKil  of  a  Foreign  Body  or  Growth. — I^tiji:  shanked  hooks  and 
f  orceps(Kig.  322)  arc  inlruductMl  through  the  tube,  the  growth  or  foreign 
body  seized  and  withdrawn.  It  itften  requires  patience  and  persevemnce 
to  accomplUh  the  puq>ose  in  hand.  If  the  tube  has  been  either  carelcsslv 
or  rougldy  introduce*!,  fhe  mucosa  may  be  injured,  the  !>Iood  proving  a 
worse  oijstacle  to  (he  view  than  the  secretions.  It  is  sometimes  necessary 
to  spend  an  hour  or  more  in  exploring  the  deeper  air  tract  for  a  fotvigu 
body.     Even  then  it  may  not  be  located. 
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Having  completiNj  tlierxplomtioii  successfully,  Uie  tnii'Iifolomy  wound, 
if  present,  may  be  allowed  to  close  at  once,  even  though  tlie  ohstniclion 
to  breathing  i^  not  completely  relieved.  The  embarrassment  still  re- 
maining  is  usually  due  to  the  congestion  of  (he  respirator}"  tract  in  the 
region  formerly  occupied  by  the  foreign  body,  and  will  disappear  in 
from  tliree  to  seven  days.  If  the  foreign  body  is  not  found,  or,  if  foimd, 
is  not  removed,  the  tracheotomy  tube  may  lie  left  in  place  IndeKnitely, 
or  until  such  tune  us  the  foreign  body  is  found  or  is  expelletl  voluntarily. 

Complications  and  Sequelse. — When  Irar-heosropy  anil  bn)nclMtsrf>py 
are  perfonned  through  tlie  mouth  under  a  general  anesthetic,  pneumonia 
is  occasionally  a  serious  se({ueta.  If  performed  throu^  the  mouth  under 
partial  general  anasthesia,  or  under  cocaine  anejithesia,  such  a  sequela 
diK-s  not  so  often  ocfrur.  When  performeil  tiinnigh  a  tracheoiomy 
wound  midcr  strict  aseptic  precautions,  pneumonia  rarely  follows  except 
as  a  result  of  a  septic  condition  established  by  the  presence  of  the  foreign 
l>ody.  That  is,  bronchoscopy  per  se,  w^hen  performed  undergood  surgical 
condiiion.s,  dof.s  not  often  caase  pneumonia. 

General  Considerations. — According  to  Killian,  foreign  i>o<lic5  lodging 
in  the  larynx,  trachea,  and  bronchi  may  be  divided  into  (1)  hani  and  (2) 
soft  varieties.  He  still  further  subdivides  them  for  clinical  purposes  into 
(a)  slender,  (6)  flat,  {c)  round,  {d)  cubical,  (r)  irregular,  (/j  metallic,  {g) 
non-metallic  \h)  friable,  and  (t)  those  liable  to  swell.  These  subdivision.s 
are  of  cUnical  signiiicance,  because  the  size,  shape,  consistency,  and 
chemical  composition  have  much  to  do  with  the  location  and  ttie  technique 
of  removing  the  foreign  iMjdies. 

(a)  Slender  objwts,  as  needles,  pins,  nails,  splinters,  etc.,  usually 
lodge  wiUi  the  pouit  turned  upward,  and  they  he  diagonally  acn>.ss  the 
lumen  of  the  tube.  Needles  and  pins  usually  cause  little  inllamiuation, 
hence  mucus  and  large  granulations  are  not  present  to  obstruct  the 
view.  Slender  foreign  bwlies  should  be  gnis[>ed  with  forceps  (Fig.  .'t22) 
near  the  point  buried  in  the  tube  wall,  pushed  downward  to  disengage  the 
buried  [Xjuit,  and  then  removed  through  the  bronchoscopic  tube.  Small 
nails  may  be  removed  with  a  rod-magnet  introduced  through  the  broncho- 
scopic  tube. 

(o)  Plat  objects,  as  coins,  buttons,  pebbles  (flat),  usually  lodge  in  the 
trachea,  though  small  buttons  may  enter  tJie  bronciii.  Coins  are  usually 
found  in  adults,  as  they  are  too  large  to  enter  the  lower  air  tubes  in  infants 
and  children.  Children  from  three  to  six  years  old  have  a  fascination 
for  small  flat  jM'bbles.  They  usually  hxlge  hi  the  trachea  near  the  bifur- 
catifm.  Flat  objects  usually  stand  diagtinally  across  liie  lumen  of  the 
Iruciiea  or  bronefuis,  and  ai-e  easily  grasi)«l  w'ilh  force|)s.  'I'hey  may  Ite 
rcmovttl  by  up|>er  bronchascopy  in  nearly  alt  cases. 

(c)  i^ound  objects,  as  glass  beads,  cherry  stones,  colfee  beans,  etc.,  are 
frequently  coughed  up  before  assistance  is  called.  Tliey  remain  movable 
for  quite  a  while,  changing  piwition  from  time  to  time.  .\h  Killiun  says, 
they  are  difiicull  tu  grasp  with  ihe  forceps  on  account  of  their  shape  and 
the  ease  witJi  which  they  elude  the  fon-^rps,  as  it  pushes  the  foreign  Ixnly 
Iwfore  it.     A  bead  or  other  round  object  is,  therefore,  more  easily 
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pcmovfil  if  it  is  fii-st  pushf*]  down  to  tlir  I  ;If nidation  of  the  tmcheii,  where 
it  may  he  j;]-as[Hxi  witlt  the  foixfps.  ()v»I  seeels,  ils  prune  stones,  are 
rough  and  are  easily  gnLsped  witli  the  fort'ej)s.  Wlien  present  in  ehiUlren, 
prune  stones  are  n.sii;i!ly  near  the  hifnrcation  of  the  traehea,  as  they  are 
too  large  to  enter  the  hronehi. 

id)  ("nhii'al  foivij^n  iKMliesaredifticnh  to^rasp  witli  foreepson  aeeotJiU 
of  their  wiiltli.  Killiaii  reeoninieruls  the  use  of  his  huok  or  hook  forceps 
for  tills  purjKKse.  He  also  recummeiuis  lower  hroiichoscopy  fthnuigh  a 
traoheotoniy  vvouud)  after  faihire  hy  upper  bronehoseopy. 

(e)  In"ejtjular  ohject-j.  as  hone  fragments,  are  usually  found  in  adults. 
Wlien  present  ill  chiklntii  they  Itwlge  in  (he  tnichea.  If  small,  the  fnig- 
nients  may  enter  the  riglit  hitjnehn.s.  As  tln'  hotie  fnignieni  is  usually 
rerwlei-eil  sterile  hy  eookijig,  the  infeelion  atleniling  its  presence  is  some- 
what delayed.  If  alloweil  to  remain  in  the  hnmeiius  or  trnehea  too  long, 
bronchitis,  bronehteelasis,  pnlmonan'  abscess,  or  gangrene  may  develop. 
Thebonefragmentsarcirregularly  Hat,  and  vary  in  size  from  H  to  1 15  mm. 
long  hy  8  to  *J  mm.  wide. 

Carious  teelh  arv  occasionally  aspirated  into  the  trachea  or  bronchi, 
and  when  prt'seiit  (julckly  excite  infective  reaction.  They  should,  there- 
fore, he  removed  as  ipiickly  as  possible. 

Collar  buttons  are  ditficull  to  remove,  especially  when  the  larger  flat 
end  is  turned  upward.  Wlien  the  button  lies  enisswise  of  the  air  tiilie 
it  may  be  graspe<i  hy  its  nwk  with  forceps  or  a  lunik  and  removed. 

False  teeth  an*  usually  Um  large  to  jiass  below  the  vocal  airds,  tltough 
Wild  rei>orLs  a  case  in  which  a  plate  with  two  false  teeth  entered  the 
left  bronchus.  It  was  removed  eleven  days  after  the  accident  by  lower 
hn)nchoscopy,  after  being  observed  by  upper  bronchoscopy. 

(/)  Metallic  substances  may  be  clearly  demonslnited  by  skiagniphy. 
whereas  {g)  iiuu-metalUc  substances  aif  less  clearly  defiueil.  'Hie  skia- 
graph may,  therefore,  he  use<l  to  locate  the  foivign  body  in  many  su!)je<'ls. 

(A)  Friable  substances,  as  a  fragment  of  an  apple  or  a  swollen  ami 
|>artially  disinlegnitwl  bean,  an'  clifliciilt  to  remove,  ils  they  break  into 
smaller  fmgments  when  seiz<il  with  fon-rjjs.  AVhen  thus  bmken  the 
smaller  particles  are  often  (xjughed  up,  though  it  is  somewhat  dangerous 
to  depend  upon  this  mo<^e  of  ejection,  as  the  particles  may  he  aspirated 
into  one  of  the  secondary  or  tertiarv  divisions  of  the  brtHichiis.  Should 
tliis  accident  m-cur,  <hic  lobe  of  the  lung  may  be  deprived  of  air  mid 
rapidly  undergo  reli>»grade  changes,  and  become  the  seal  of  infection  and 
inflaiiHuation.  Furthermore,  the  foreign  body  is  le.ss  accessible  and 
more  difficult  to  remove  when  in  one  of  the  smaller  bronchi.  Killian 
has  constructed  a  fon'ej)s,  miMlelled  somewhat  after  an  obstetric  forceps, 
with  which  friable  substances,  as  a  swi)llen  berui.  fragments  of  apple,  etc., 
may  he  grasfie<l  and  removed  withi>ut  leavuig  fmgments  in  the  air  lube. 

Uarbed  cereal  spikes  of  wheat,  rye,  etc.,  are  often  diflicult  to  remove, 
as  the  barbs  usually  point  upward  and  engage  in  the  mucous  membrane 
when  attempts  are  nuide  to  remove  them.  They  have  a  tendency  to  grad- 
ually descend  to  the  deejxr  tubes.  A  forceps  that  will  grasp  the  entire 
length  of  the  spike  shouhl  be  useil,  to  prevent  fragmentation  of  the  spike. 
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(i)  A  swollen  l)can,  or  other  substance  liable  to  swell  fnim  the  ab- 
sorption of  the  moisture  of  the  li>wer  respiralorv  tnirt,  may  pm^iiially 
elose  ihe  linneii  of  the  broiicliiul  tube  (seeondary)  ami  tJiiis  shut  oil"  the 
sir  supply  to  a  portion  of  the  lun^.  The  secretions  are  retaine<l  and 
underp*  deeoinposilion,  and  finally  cause  seriiHis  infliininiatory  reat'lion, 
as  violent  fever,  piifumonia,  and  ateleetusis.  Aecurding  to  KiUian,  31) 
|MT  ceiU.  of  these  <*ases  have  died. 

KiUian  hjis  collected  1&4  reported  cjises  of  foreijjn  b(Kiies  in  tlie  lower 
respiraton*  Imet  which  were  Ireatcfi  by  bronchoscopy.  Of  lhe.se,  8 
coughed  the.foreipi  body  up.  The  r<\sult  is  unknown  in  5,  leaving  159 
cases  iti  which  the  results  are  known. 

Twenty-one  (J3  per  cent.)  died,  2  from  ctx-aine  poist>ning,  2  from 
stenosis,  U»  from  piilmonarj-  complicatirjns.  .'i  with  the  foreign  Ixtdy  in 
9Un,  and  11  in  spite  of  removal. 

UpjMT  hnnichoscopy  was  fully  successful  in  'A  ca.se.s. 

Ix)wcr  bnjnchosc<jpy  wiis  fully  successful  in  tili  eases. 

Of  the  18  cases  oocurring  in  Prof.  Killian's  practice,  one  died  six 
inantKs  after  the  removal  of  ihe  foreign  btxly  from  severe  pulmonary 
complications. 

In  two  he  failed  to  find  the  foreign  body. 

L'pper  bronchoscopy  was  performed  in  12  eases. 

Upper  and  lower  bronchoscopy  in  5  cases. 

liowcr  bronchoscopy  in  1  case. 

Direct  LaryngoBcopy.— J)irect  hmngoscopy  should  lie  done  as  a  routine 
proce«!ure  in  the  examhiution  i>f  the  larynx,  as  by  it  a  better  view  of  the 
parLs  is  (ibtaine<I.  It  may  he  done  in  Ihe  ofbce  under  cocaine  anesthesia, 
(hough  it  is  a  very  disagnM-able  priKfilure.  Foreign  bodies  and  n*s>- 
pla.sms  may  also  be  remnvc*l  l>y  direct  la rnigoscopy ;  indeed,  this  should 
be  the  method  of  choice,  cs|K'ciaUy  in  papilloma  of  (he  larynx,  as 
repeated  operations  are  often  necessan.'  to  eradicate  the  disease. 

-lHf.^Ar.tw.— Cocaine  anesthesia  is  usually  sutfieient  forofliee  examina- 
tions and  for  the  removal  of  growths  and  foreign  bodies  from  the  supra- 
glodic  |H>rtIon  of  the  larynx.  First  brush  the  lanux  with  a  4  [mt  cent. 
solution  of  c(M:aine  lu  lessen  die  reflex  irritability,  and  after  waiting 
a  minute  swab  the  larynx  with  n  20  |>er  cent,  solution  of  cocauie,  under 
the  guidance  of  a  laryngeal  mirn>r.  One  to  three  such  applications  at 
intervals  of  fnmi  ihrei'  to  five  minutes  generally  iiuluce  lucjil  anesthesia 
prttfouml  enonjfh  to  permit  of  an  oi>eration.  Cocaine  is  nut  well  toler- 
ated l>y  cJiildren,  and  shotil<l  be  us<><l  with  caution. 

Posture  of  ihr  Patimi. — The  sitting  posture  is  generally  used.  'Hie 
patient  should  be  seated  u[W)n  a  stool  S  mches  high;  an  assistant,  sitting 
i>ehind  the  patient,  should  hold  his  head  retracted  Imckwanl  to  bring 
U»e  month  in  line  with  the  axis  of  the  tntchea.  'I'lie  assistant  shouM  also 
steady  Uie  mouUi  gag  in  the  patient's  mouth  and  retract  the  upp«T  lip 
witli  the  ijidex  finger  to  prevent  its  being  injured  between  the  u])pcr  li-eth 
and  (he  tube  spatula  (Figs.  .'{23  and  324),  The  surgeon  should  stand 
til  front  of  and  over  tlie  patient,  wiUi  his  eye  in  tine  with  the  luhe 
sjMtulu  and  tlie  larynx  (Fig.  323). 
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Introduction  of  the  Tube  Spatula. — Pass  the  instrument  into  the  tlirtuil 
until  ihe  clistul  rnd  of  the  instrument  is  hehiiul  the  tip  of  the  rpiglnttis. 
Tlu-n  drnw  the  i-piglottis  forward  against  the  l»a-so  of  the  tongue,  as  shown 
in  Kig.  324.  jf  the  spatula  is  pla«d  too  low,  against  the  cricoid  ring, 
the  pntieiit  has  a  pronounced  sense  of  sufTocation;  whereas  if  the  instni- 
ineiit  Is  wltlidrdwn  a  ViiiU'  higher  tlie  tiyspnea  disap[H*ai-s  and  the  patient 
breathes  with  a  "hmssv"  tulnjlar.soiitid. 

Examination  throvt/h  the  Tube  Spatuia, — Forcibly  draw  the  epiglottis 
for\vard  against  the  base  of  tlie  tongue  to  bring  the  anterior  portion  of 
the  lar;yiix  into  view.  This  is  very  diffirviU  to  tin  in  some  patient.s  and 
coinpamtively  easy  in  othere.  If  an  illutninatcd  instrument  is  used,  the 
light  shonid  be  tumcd  on  before  introducing  it  inttt  the  mouth.  If  n 
non-illuniinated  tnlie  is  used,  a  Ivierstein  head  lamp  (I'ig.  317)  should  be 
utilized  to  illuminate  the  lar)Tix. 

Via.  323 


Tlir  nmi-lllutnftiftled  wpanblr  lube  nimtul'i. 

Upper  Tracheobronchoscopy, — I'pjwr  Iraclieobronclioscopy  is  used  for 
diagnostic  and  therapeutic  purposes.  By  it  the  condition  of  the  trachea, 
bronchi,  and  bn>nchioles  may  be  observed,  and  treated  by  cotton-wound 
applicators  niulstened  witli  the  nuMlic-inc.  .Jackson  has  observed  and 
successfully  InuUetl  ulcers  of  itic  trachea  by  upjHT  tracheobroncl»oscopy. 
i*ersisteiit  cough  (hut  resistwl  all  oUier  nietbrwls  of  treatment  rapidly 
disappeared  when  the  diseased  tracheal  mucous  membrane  was  brushed 
with  a  mikl  solutif>n  of  the  nitrate  of  silver  via  the  tracheobrfinchos<:*ope. 
Foreign  Iwxiies  in  the  tnichea,  broudius,  or  one  of  the  smaller  bronchioles 
may  be  dfagnosticate*!  and  removeil  tlirough  Uie  tracheobronchoscope. 

i'n-paraiiott  of  thr  Patient. — If  a  general  anesthetic  Ls  to  be  gi>'en.  the 
fiuticnt  -should  be  prepared  as  fur  a  major  sui^cal  operation  if  time 
permits. 
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Anf.tthc.Hia, — A  general  anesthetic,  preferuhly  etlier,  should  be  adniin- 
isterwl.  The  lan*nx,  trachea,  and  bronchi  shonid  also  be  hm.shed  with 
a  20  per  cent,  solution  of  cocaine.  The  larynx  may  be  brushed  with 
cocaine  before  the  introduction  of  the  bronchoscope,  and  the  trachea 
and  bronchi  as  the  tube  is  passed  downward.  Tlie  anesthetic  should 
nol  be  carried  to  its  full  effect,  as  it  is  safer  to  preserve  the  reflexes,, 
so  that  the  patient  will  aid  in  dUposiiig  of  the  secretions.    Othen^ise, 
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Dirt<*t  larynfawMipy  willi  JBi-k«iin'HM>lf-llIuiTiiiuil«^l  tul>n  »ri<^<ulji  a.  elfclrie  eordsupptylnz  the 
Uinti  nt  llw  lUaUl  «wl  nt  thn  aiMilulii:  ti,  llio  i-«iwluil  r^ir  Ihft  «lM-ErK!  itm-iI:  e,  tti«  li|>  »l  Die  IuIn> 
■pnluU  bol<liiic  lb*  «tiiali>lli>  litmnl  ftgiiruT  llio  tuu*  m(  iUp  tuiioue:  d.  tiMi  mmdull  fur  itie 
iwnmnU  of  Uw  Mpraiiiui*  »nil  MikkI  rriMo  lii<>  litrynx  ilurini  rxHiniMtl'Mia  nnil  ofwrmlioDJ  by  tliract 

lannwMcupy. 

aspiration  pneumonia  may  result.  The  use  of  cocaine  in  the  larynx  and 
trachea  prevents  tlie  reflex  pheiiumena  due  to  irritation  of  tlie  vagus 
nerve.  After  tlie  broncJioscope  is  intro«luced  tlie  anesthetic  sboiiM  be 
given  tiirough  the  tube  or  by  re<'tum  after  Cunninglmm's  method. 

The  Position  of  the  Patient's  lIrad.^.\Hfr  fixing  tlie  mouUi  open  with 
a  Furguson  or  Furguson-IVnchon  moutli  gag,  have  an  assi.stant  seated 
on  a  stool  at  the  right  side  of  the  head  of  the  patient,  with  his  left  foot  on 
a  low  stool,    'i'he  patient's  head  and  neck  are  drawn  beyond  the  end  of 
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the  table,  and  are  siippfuled  and  cinitrolled  by  the  u^s-sLstant.  His  ri^it 
arm  is  passed  beneath  tlie  neck  of  the  patient,  tlio  hand  grasping  Uie 
niniith  gag  htkJ  side  of  the  face.  Tlie  a.Hsi-stant".s  left  ann  n-.sts  upon  his 
left  knee,  and  his  hand  supports  the  patient's  head.  The  head  and  neck 
arc  thus  under  the  complete  cotitrol  of  the  assistant  (Fig.  ^19).  IJy 
raising  his  right  ami  the  neck  is  raisetl,  and  by  raising  the  left  hand  Uie 
head  is  raised,  and  by  reversing  (he  movements  of  the  ann  and  hand  the 
opposite  eifeets  are  produced.  Witli  the  right  an<i  left  hands  tt»e  head 
may  be  ixitatetl  on  iLs  vertebral  axis.  Tlie  foot  of  the  table  should  be 
fifteen  inches  lower  than  the  head. 

Intrtiducinff  the  Split-tuhe  SfKituht. — Tlie  split-tube  spatula  should 
l)e  introduce*!  to  exfwse  die  chink  of  the  glottis  while  (he  trncheftbron- 
(■hoscf)pe  (Fig.  325)  is  being  nitr(Hluee<].  This  pniceiliire  is  identical 
with  Uiat  described  in  the  section  on  Direct  Larmgoscopy,  the  only 
difference  being  the  recumhent  jxisture  of  the  patient  and  the  iise  of  the 
split-tulie  spatuht.  Jaok-son's  split-tube  spatula  (Fig.  31S)  is  so  con- 
structed that  it  may  be  easily  removed  after  the  tracheobront^oseope 
has  entered  tlie  trachea. 
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Ttttroducing  the  Trarkvnhronrftosrope. —  Ma\nng  properly  introduced 
the  split-tnbe  spatula  and  expt>sed  the  conls  of  (lit*  lar^iix  to  view  through 
it,  llie  tracJieobnnichoscope  is  iutruiiueed  through  the  tube  spatula  to 
the  larynx.  The  Ught  is  tumwl  on  by  an  assistant,  and  the  operator's 
eye  Is  placed  at  the  pnixlinal  end  of  the  tnicheobi-onchoscope  to  watch 
the  respiratory  nioveTitents  of  the  viK-al  ctmls.  The  tnicheobroncho- 
scope  should  be  jiiisseil  din)ugh  the  glottis  iliiring  an  inspiratory  move- 
ment of  the  vocal  cords,  as  they  are  scparate<l  at  this  time. 

Having  jyasscd  (he  vocal  conls  and  a  short  (listance  into  the  trachea, 
tlie  split-tube  spiitula  should  be  separaletl  and  rcninvcil  from  the  moudi. 

The  (racheolinmchoscope  resting  in  the  angle  of  the  mouth  and  trachea 
should  be  pushed  downward  (ct)caine  being  applied  (o  the  mucous  meni- 
bnme  with  a  long  nMlfJii-witund'pnjbel  undl  i(  reaches  the  foreign  l)0<ly, 
inorhid  process,  or  the  bifurcation  of  the  trachea.    The  tracheobroncho- 
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scope  shoiiW  rest  in  tlir  left  angle  of  the  inniith  if  the  rif;lit  hronchiis  is 
to  l)c  entered;  if  the  iuft  bronchus,  the  riglit  an^le  of  the  moiitli.  The 
assistant  should  constaintly  fpmrd  the  upper  Up  of  the  patient  with  his 
imlex  finder  to  prevent  it  being  pinched  between  the  upper  teeth  and  the 
bntnt'hosi'upe, 

Tia.  320 


\  \  \ 


\ii 


JacltMm's  Mhty-plo  cIimat. 


Uuviiig  euterwl  the  right  or  left  bnmchas,  the  tube  Is  pa^iseO  down- 
ward, the  ojMTator  watching  for  the  .sec-ondarv'  bronchi,  morbid  lesion,  or 
the  foreign  IxmIv.  By  using  the  snuillest-si/e<l  bnnK'hosco|H*  tlie  tc nnina) 
bmnrfaioles  uiay  be  explored  for  abscess  or  other  morbid  li-sion,  and  if 
the  di.seasc4]  area  U  not  acc»essible  to  bniiiehoscopic  trcahnent  it  may  be 
aeeuratcly  diagnosticated  and  located  and  operated  through  tlie  chest 
wall  bv  a  general  surgeon. 
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Thr  RntuuHtl  of  the  Srcrtiions  and  Stood. — The  set-retions  and  blood 
may  l>e  removed  with  Jackson's  putnp  or  aspirator  (Fig.  'i21 ),  which  is 
attached  to  the  <Tindnit  fi»r  thi.s  puqMts*'.  An  assistunt  shoidd  have 
entire  charge  of  the  aMpinitor,  and  ase  it  ns  directed  i>y  the  operator. 
Ixingcolton-woinid  ap[jlicutors  may  also  be  u:^  to  remove  the  secretions. 
According  to  IngaLs,  the  preliminary  use  of  atropine  prevents  excessive 
secretions.     It  also  guanls  against  reflex  shock. 

Thr  Hf^moval  of  Foreign   BtHiien. — Variously  slia|>eil  forceps,  honk.<i, 
screws,  etc.,  are   used  to   remove   foreign  btKlies   (Figs.  326,  327,  328 
and  329). 
30 
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Topical  Applivalions. — t'IceiM  aiitl  othiT  local  niorltid  Ustoiis  nf  thp 
mufoiis  inenil>raMe  of  the  trachea  and  Itnuichi  niav  lie  liruslifJ  with  a 
weak  !sc»lutum  of  (lie  nilralt!  of  .silver  thnmgli  tlie  tnK'heoImmchosrojK*. 

Rfmark.f. — The  tmr!iea  and  bronchi  are  elastic  and  expansile,  and 
tolemie  the  straightening  and  dilatation  witii  the  limnchosenj)e. 

'I'he  illitiiiinated  luhes  should  not  he  hoiled  unless  the  electric  H^ht 
is  removed.  They  shoukl  he  immersed  in  alcohol.  l.ikcwi.se  the 
unilliiminated  tubes  should  not  lie  hoiled,  as  the  Iiistre  of  the  interior 
of  llie  tulie  is  thus  desti-oye^l  i»i»d  its  eapueity  to  carry  the  refle<'(etl 
niy.s  from  tlie  head  lamp  is  dhninished. 

Do  not  use  iiistninienLs  in  htwer  lmincho.s(*npy  tliat  have  just  been 
use<l  in  upper  linHieliosc-opy.  Have  freshly  steriUKed  instriirneuLs  ready 
for  the  purpose.  Have  sterile  lamps  in  a  sterile  tulie  ready  for  use 
shouM  a  lanij)  burn  out. 

l^he  patient's  head  and  face  should  he  prepared  as  for  a  major  opera- 
tion about  the  bead.  The  teeth  and  mouth  .should  be  serublie<l  with 
soap  and  alcohol.  'Hie  operator  and  assistants  should  be  tlressed  in 
sterile  jpjwns  and  caps,  a  jjrecautioii  especially  necessary  in  liandling  the 
long  instruments. 

The  patient  should  he  allowed  to  sit  up  as  soon  as  po.ssible,  to  prevent 
the  occurrence  of  pneumonia. 
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Lower  Tracheobronchoscopy.— I^ower  tracheobmnehnscopy  consl<its  in 
intnKlucrng  the  Iniclieobronchoscope  through  a  tracheotomy  wound,  as 
shown  in  Plate  IX. 

Inriif'(ition.t. — Lower  tracheohroncho.scopy  is  indicated  when  direct 
lar\'ngrt.*icopy  or  upper  tracbeol)roiM*ho.Hcopy  fails.  A  lai^r  tube  may 
be  usetl  ill  lower  bronchoscopy,  an  advantage  in  removing  large  foreign 
bodies. 

Position  of  fhc  Pativnt. — Priniur}'  lower  bronchoscopy  should  always 
be  done  in  the  fh»rsal  position,  as  tracheotomy  is  to  be  performed.  The 
iwitient  sli«»uld  be  placed  in  Hose's  position,  with  tfic  head  extended 
Ix'yund  the  eml  of  the  fable. 

Low  Tracheotomy.  I  i*w  tracheotomy  shoulrl  be  performed,  as  the  chin 
Ls  tlius  farttier  removed  fn;m  the  operative  field  and  is  not  so  much  in  the 
way  of  the  long  inslrutnentn.  The  tracheobronchoscope  may,  however, 
be  introduced  ihniiigh  u  high  tracheotomy  wound. 

.Stop  all  hl(Mi:liiig  before  Introducing  the  tractieobronchoseope. 

The  trachea  sliould  be  swabbed  with  a  20  jier  cent,  solution  of  cocaine 
through  Trousseau's  dilator  (Fig,  330). 

If  the  right  brtjncbus  is  (o  Iht  entere<l,  have  the  patient's  head  turned  to 
the  left,  and  vice  veria. 
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lutrtxinction  of  the  Tracheoimmchoscope. — .Tarkson's  illuminated  short 
tnnhfoliroiichoscopo  sliould  (le  iiitrofliiocfl  tlironpli  fhp  traclieotomy 
wuiiiid.  ihe  operator's  eye  Ijeinp  at  the  proximal  end  of  the  tube 
watching  for  the  hifuraition  of  the  trachea  ll'lalo  IX}.  'I'he  end  of  the 
hronchoseope  usually  Kulges  iipiinst  the  Infurcatiou.wj  that  both  Lrondii 
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Trowcau'i  diUior. 

are  xasible.  T^ileral  pressure  in  eillier  direction  will  allow  the  tube  to 
pass  into  one  of  the  bronchi.  The  moment  the  tube  enters  (be  bronchus 
oouph  is  excited.  A  cotton-wound  applicator  iiH>isIencil  with  a  10  per 
cent,  solution  of  cocaine  hHouUI  be  applied  tbnaiph  the  lube  and  the  tube 
pu.'vsed  to  the  sworidary  liifurcHtiori  (Kip.  'S'M  SL).  When  a  secondary 
bronchus  is  entered  cough  is  again  excited,  and  cocaine  should  be  applied 
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TnolieotinmchUI  in*.      LM.  Ml  main  bniQchu>;  SI..  Miiirnor  IiiIm>  hriHH'liuv:  MK.  niddlii 
lobv   liniDcliUB;    IL,  inferiitr  IhIm*  liinmhtia.     (J»ck«ia.) 

as  before.  It  w  im{M>ssible  to  maintain  anesthesia  deep  enough  to 
entirely  almUsli  the  cough  retleji  for  any  len^li  of  time,  unless  peetal 
anesthesia  is  used,  and  even  then  it  is  not  advisable  to  abolish  all  tlie 
reflexes,  as  the  patient  is  thereby  sul)jected  lo  the  danger  of  aspiration 
pneumonia. 
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Having  iiitroducetl  the  tradieohronchoscope,  the  foreign  body  aud 
inoriiid  lesions  should  be  studied,  treated,  or  removed. 

After-treat meixi. — ^I'he  trauheotoruy  wound  should  not  be  sutured 
except  at  its  upper  and  lower  angles.  Tiie  trai-heotoiny  lube  should  be 
worn  for  a  few  <hiys,  but  should  be  abandoned  before  tlie  |jatient  leaves 
the  hospital.  The  triiehcotomy  woun<l  should  be  eleansed  every  tliree 
hours  with  a  wann  1  to  50(10  bidiloride  solution.  The  wound  should 
heal  from  the  bottom,  beginning  with  the  .severed  tracheal  i-ings.  If 
the  Beshy  portion  of  the  wound  tends  to  heal  first,  it  should  be  prevented. 


ESOFHAQOSOOPY;  FOREIGN  BODIES  IK  AND  STRICTURES  OP 
THE  ES0PHA0U8. 

Tlie  examination  of  the  esophagus  tlimugh  the  mouth  is  now  an 
established  proredure,  and  should  be  considered  in  connection  with 
bronchoscopy,  as  foreign  bo<lics  may  lo*lge  in  either  tube.  The  differen- 
tial diagnosis  between  a  foreign  body  in  the  trachea  or  bronchi  and  the 
esophagus  must,  therefore,  be  made.  Not  only  this,  but  the  foreign  body 
should  be  removed,  whether  it  is  in  thf  bronchi,  the  trachea,  or  the 
csophiigus.  A  brief  descrij)tiou  of  esophagoscopy  will,  therefore,  be 
given  in  this  work. 

The  sizes  of  tubes  retpiired,  according  io  Chevalier  Jackson,  are,  for 
infants,  7  mm.,  and  for  adults  10  mm.  in  diameter. 

The  normal  appearance  of  the  esophageal  lumen  with  the  Jackson 
self-iUuminntod  tubes  is  a  whitish  grayish  pink,  in  stong  contrast  to  the 
red  fulcir  t>f  the  tracheal  membrane. 

Examination  of  the  Upper  End  of  the  Esophag^us.— 'lUiis  is  the 
easiest  of  all  the  examinations  with  the  straight  tuhes,  and  is  accom- 
plished by  the  same  technique  described  under  Direct  Laryngoscopy 
(p.  359).  Acconling  to  Jackson,  the  split  tubular  speculum  (Fig.  31S) 
should  be  passed  back  of  the  base  of  the  tongue  until  the  epiglottis 
appears,  after  having  c(x«ini/,rd  the  introifiix  esophagi  with  a  10  per 
cent,  solution.  Having  engiigiNl  (he  (ij)  of  (he  epiglottis,  a  straight 
cotton-wound  applicator,  dipp«]  with  a  10  per  cent,  solution  of  cocaine, 
should  be  passed  through  the  tubular  speculum  and  applied  to  the 
epiglottis,  the  larj-ngeal  and  (he  esnphagt^id  orifices,  waiting  a  few 
minutes  for  anestliesia  to  supervene.  The  tubular  speculiun  is  then 
pii,sse<l  df)wu  back  of  the  epiglottLs  and  the  cricoid  cartilage,  and 
lifl<tl  forward  against  the  base  of  the  tongue.  The  lanTix  and  the 
esophageal  depression  are  thus  br*)Ught  into  Wew.  The  spatular  end  of 
the  tubular  s]>eculum  is  inserted  into  die  esophageal  depression  to  a  point 
htlow  the  arj'tenoid  cartilages,  and  far  enough  to  engage  the  posterior 
portion  of  the  cricoid  cartilage.  The  cartilage  should  then  Ite  lifted 
forward,  thus  exposing  the  pyrifonn  fossn?  and  the  esophageal  lumen. 
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I>r.  Chevalier  Jaclcson  gives  the  fnllowinK  description : 

"  Prcliminan'  to  passing  a  tiihc  into  the  hiiiien  uf  the  esophagu.s  the 
upper  end  of  the  e^Hiphagus  should  I>e  examined,  as  described  in  the 
precedhig  section,  to  learn  (he  pnlhological  conditions  present  in  thjs 
region.  This  proce^Jure  \\'iU  prevent  the  making  of  a  false  passage 
through  an  ulcerated  surface  and  will  locate  a  foreign  body  if  present  at 
the  entrance  of  the  esophagus.  In  j>assing  the  long  tube  extreme  gentle- 
ness should  be  practiseil.  If  the  tube  does  not  readilv  pass,  it  is  either 
not  correclly  placed  or  it  w  improperly  directed.  The  tube  should  lie 
lubricated  witJi  sterile  vaseline  The  proximal  end  should  be  held 
lif^tly  with  the  right  hanil,  the  handle  directed  horizonluUy  to  the  right, 
'Fhe  forefinger  of  the  left  hand  is  passed  into  the  right  glosso-epigloltic 
fossa,  posteriorly  to  the  lateral  glossn-epigloltir  fold  and  posteriorly  to  llie 
tense  pharj-ngo-epiglottie  fold,  and,  if  possible,  into  the  right  pyrifonn 
sinus. 

"The  tube  should  then  be  made  to  follow  the  same  route,  while  the 
finger  slides  toward  the  median  line  and  lifts  tlie  tongue  and  anterior 
pharyngeal  tissues  upward  (dorsal  decubitus).  When  the  crictiid 
cartilage  can  l)e  reached,  whicli  is  possible  only  in  children,  it  is  better  tu 
lift  upon  it  directly  ratJier  than  upon  the  soft  tissues.  AMieii  possible, 
as  it  usually  ts  in  adults,  the  cartilage  should  be  lifted  indirectly  by 
traction  upon  tlie  tissues  at  the  extreme  point  reachable  witli  the  finger, 
often  the  right  glosso-cpiglotlic  fossa." 

The  head  of  the  patient  should  be  held  in  extreme  extension  with  the 
mouth  widely  open,  as  shown  in  Fig.  319. 

"After  the  iii/rmViw  is  pa.ssed  the  obturator  is  removed,  and  the  cord 
is  attached  to  the  light  carrier  by  the  bayonet  fitting.  The  tube  must  be 
guided  by  the  eye  su  as  tu  follow  tlie  esophageal  lumen  by  sight.  After 
passing  the  introitus  the  head  of  tlie  patient  should  be  raised  slightly 
to  prevent  the  tube  premising  on  the  tracheu." 

'rhe  entire  lumen  of  the  esophagus  may  be  examined  for  stricture 
or  other  pathological  lesion,  and  forforeign  bodies.  When  a  foreign  IkxIv 
is  found  it  may  be  removed  as  by  bronchoscopy.  By  using  a  longer  lube 
almost  the  entire  surface  of  the  stomach  may  also  be  inspected  with 
great  clearness  of  illumination  with  Jack-son's  self-illuminated  gastro- 
0cope. 

In  one  of  my  cases  the  skiagrapher  reported  the  foreign  body,  a  penny, 
to  be  loc^ated  at  the  bifurcation  of  the  Iraceha.  As  it  was  iinpossiLte  fur 
me  to  get  to  the  studio  to  examine  the  plate,  I  acted  upon  his  diagnosis 
and  attem|)ted  to  locate  the  foreign  IkkIv  in  the  trachea.  At  one  time  I 
passed  the  tube  into  the  esophagus  and  heard  a  slight  metallic  click. 
Further  search  failed  to  elicit  the  metallic  sound.  When  I  viewed  the 
skiagrapliic  plate  a  few  days  later  I  found  the  shadow  of  tlie  penny  on  a 
level  with  the  cricoid  cartilage,  instead  of  at  the  bifurcation  of  the  trachea, 
as  reporte<l  by  the  skiagrapher.     Nine  days  after  the  attempted  removal 
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by  bronclioscnpy  the  penny  was  passed  per  reetiira,  tlius  showing  the 
penny  to  liave  been  in  the  upper  portion  of  the  p.snpliamis.  from  where  it 
probably  wu-s  dlsIodgeiJ  ut  the  time  1  heard  the  metalUc  click.  Another 
point  of  diugnostie  interest  in  this  case  was  the  position  of  the  penny. 
Its  flat  siirfaee  slmwl  al  right  angles  to  the  vocal  cords^  r  faet  whieli 
immediately  attracted  ray  attention  when  I  saw  the  plate  a  few  days  later. 
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Fi«.  333. — Til*  pmbnble  prwitUiii  MVJn\«d  hy  a  ppnny  wlwn  MgMl  in  tlw  nuhflntUr  fnwum. 
Fio.  333. — Tlic  jMMiitiun  uMuineO  by  it  penny,  »»  nhtiwii  hy  Kkifcitraphy.  whrn  t.vlicwl  in  the 
mouiti  irf  the  evophnffUM  nt  a  chlM,  aKcd  tbif*  year*.      (Autliiir'B  aum.) 

Had  the  penny  been  in  the  subglottic  space,  tts  edge  probably  would 
have  presented  anteriorly.  The  location  and  position  of  the  penny  led 
nil'  lo  inform  the  parents  that  it  was  not  in  the  trachea,  Vnit  was  in  the 
upper  part  of  the  esophagus  at  the  time  the  skingraphic  plate  was  made. 
'I'his  diagnosis  was  later  verilied  bv  the  pji&sage  of  the  penny  (Figs. 
332  and  333). 


PART   IV. 
THK   KAK. 


CHAPTER    XXXII. 

Tiffi  CLINICAL  ANATOMY  AXD  Pin'.S!OIX)GY  OF  THE  EAR. 

The  organ  of  heariitg  is  divisible   into  («)  the  external  ear,  (/>)  the 
miiliile  ear,  and  (c)  tlie  internal  ear. 


THE  EXTERNAL  EAR. 


Pr<.i 


tmi  a  fliniral  pninf-  of  view  tlie  aunt  le  i.s  of  interest  on  account  of  tiic 
«le,strtietive  infliiintiiiitory  pnx'e.s.se.s  which  attack  its  curtilii^iniHi.s  fntine- 
work  and  ttie  perichondrium  covering  it.  Perichondritis  ai\d  choiidritis 
of  the  aitrji'le  <x'eiirring  in  the  insane  fn»ni  trauniatisiii  has  l>cen  fre- 
quently observed  and  reported  (Fig.  ^MK).  Ferichondriti.-i  following  the 
mastoid  operation  occasionalK  fK-curs.  I  have  seen  bnt  one  ea-se  in  my 
practice,  atid  it  tieveloped  sevend  weeks  after  the  mastoid  operation,  the 
exciting  cause  uniioubtedly  U-ing  the  influenza  bacillus  as  it  followed  an 
attack  of  lagrip])e.  In  jterfoniting  the  plastic  operation  upon  (he  meatus, 
thai  is,  in  making  the  KcH-nier,  I'anse,  Stebeiimaun,  or  itie  Ballance 
'inci.si(»MS,  the  cartilage  of  the  auricle  is  inchidc*!;  hence  it  is  necessary  to 
exercise  great  carc  as  to  surgical  eleaidines.s,  otherwise  infection  of  the 
perichondrium  and  cartilage  may  tx-cur. 

l*he  exlernal  autlitonf  meatus  is  ilivisible  into  a  cartilaginous  and  an 
osseous  jMjrlion.  The  eartilaginous  portiuti  of  (he  meatus  (the  auricular 
extension)  i;*  attached  to  tlie  osseous  or  deeper  portion  by  Iwnds  o| 
6brous  tissue.  The  superior  ami  posterior  walls  of  the  cartilaginous 
meatus  are  thinuer  than  the  anterior  ajid  uiferior  walls.  The  inferior 
wall  extends  deeper  aloog  the  floor  of  the  meatus  than  the  other  walls, 
and  Ls  known  as  the  pHx-esstls  triangidarb.  The  anterior  wall  of  the 
rartilaginou-s  meatus  i.s  erassed  by  two  or  three  fissures,  ^'hich  are  filled 
with  connective  tissue  and  a  few  muscle  fibers.  These  fissures  are 
callrti  (he  fissures  of  Santorini,  anti  they  render  the  auricle  more  movable. 
They  are  of  clinical  importance,  first,  because  they  atfon]  an  outlet  for 
thedischai^eof  pus  into  the  meatus  in  «leep  abscess  of  the  parotid  gUnd, 
and  secon<lly  l>ecause  tiiey  |>ennit  the  auricle  to  be  turned  over  on  the 
cheek  during  the  inastoirl  operation. 


THE  EAR 

In  the  newborn  the  moatus  is  fibrous  throughout  its  entire  length, 
and  its  walls  nre  collapsetl  and  in  iipposifion.  Bone  salts  are  gradually 
deposited  and  tlic  canal  assumes  its  open  condition. 

The  sebaceous  glands  are  limited  to  the  cartilaginous  portion  of  the 
meatus,  hence  furunculosis  of  the  meatus  is  confined  to  this  area.  The 
beginner  in  otolof^v  is  sometimes  confused  in  making  a  differential  diag- 
nosis between  acute  suppurative  miLstoiditi.s,  witli  bulging  of  the  post- 
superior  wail,  and  ftirunnenlosis  of  the  cartilaginous  meatus.  In  the 
first  instance  the  bulging  is  in  the  bony  meatus  close  to  the  drumhead, 
and  tlie  auricle  is  not  fender  or  sensitive  upon  manipulation.  In  the 
second  instance  the  bulging  is  more  external  in  the  cartilaginous  meatu.s, 
and  the  auricle  is  extremely  sensitive  upon  manipulation.  The  sen.si- 
tiveness  of  the  auricle  In  furunculosis  is  due  to  the  fact  that  the  inBam- 
matoryreaction  attending  the  furuncle  or  boil  has  extended  by  eonlinnity 
of  tissue  from  the  cartilage  of  the  meatus  to  the  cartilage  of  the  auricle, 
and  thereby  renders  the  nerve  fibers  of  the  auricle  exquisitely  sensitive. 


THE  MIDDLE  EAB. 

The  drumhead  or  eardrum  forms  the  outer  wall  of  the  middle  ear. 
It  is  a  composite  ntenibrane  of  three  layers,  tlie  outer  one  being  a  reflection 
of  the  skui  of  tlie  meatus,  the  middle  one  beuig  fibrous  tissue,  and  the 
inner  a  reflection  of  the  mucous  membrane  of  the  middle  ear.  The 
handle  of  the  malleus  is  embcflded  witlun  these  structures,  hence  the 
sound  waves  impinging  upon  the  earHnim  are  transmitted  to  the  handle 
of  the  malleus,  and  from  thence  to  the  hicns  and  stapes  where  the  foot 
plate  transmits  them  to  the  sound  perception  apparatus. 

The  mendjrana  tynipani  is  of  clinical  importance  chiefly  on  account  of 
the  various  changes  in  Its  appearance  in  diseased  conditions  of  the  middle 
ear.  These  changes  are,  therefore,  of  diagnostic  value.  In  order  to 
fully  appreciate  the  abnormal  appearances  of  the  eardrum,  it  is  first 
necessary  to  know  the  normal  chamcleristies.  A  normal  ilnindiead  is 
characterized  by  the  presence  of  the  handle  of  the  malleus,  the  short 
process  of  the  malleus,  the  triangular  cone  of  light,  the  anterior  and 
posterior  folds,  and  a  faint  view  of  the  long  process  of  the  incus  seen 
through  the  semitransparent  eardrum. 

When  the  Eustachian  tube  is  closwl  the  air  within  the  middle  ear 
cavity  becomes  rarefied  by  tlie  gradual  absorjjtion  of  the  oxygen  into  the 
blood  of  the  surroun4ling  tissues.  As  a  result  of  the  n^ative  pressure 
thus  l)rought  alwint,  the  eardrum  is  pushed  inward^that  Is,  the  eardrum 
ia  retracted.  Thischanges  the  contour  of  the  eardmm  as  viewed  tlirough 
the  external  auditorv-  meat\is.  The  cone  of  light  is  broken  or  altogether 
lost,  the  handle  of  the  malleus  is  drawn  inward  and  i.s  foreshortened, 
the  short  process  of  the  malleus  projects  more  prominently  toward  the 
observer's  eye,  and  the  anterior  and  posterior  folds  which  arise  from  the 
short  process  are  accentuated. 

In  retraction  due  to  obstruction  of  tlie  Eustachian  tube  the  membrana 
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tympani  is  regular  or  uiiiruriu  tliruu^liuut  its  entire  area,  with  tlie  excep- 
tion uf  the  paK  contaiiiing  the  tnulteu.s.  If  the  retraction  i.s  due  to  an 
aUhejiinn  to  the  inner  wall  of  the  tympanic  cavity  the  nsemhrane  is 
insularly  retracted.  The  tneinbruna  tympani,  upon  suction  with 
Sickle's  otascope,  remains  fixed  at  die  point  of  adhesion,  and  isilistendetl 
in  other  areas,  giving  a  blistered  appearance. 


PERFORATION  OF  THE  MEMBRANA  TTMPAKI. 

The  clinical  signiticance  of  perforation  of  the  memhrana  tympani  when 
due  to  middle-car  disease  is  somewhat  dependent  upon  whether  it  is 
marginal  or  central  in  location.  When  marginal  it  usually  signifies 
bone  necrosis,  and  when  central  (away  from  the  margin)  it  signifies  a 
simple  middle-ear  suppuration  witliout  bone  Mecro:*Ls. 

Its  significance  is  still  further  differentiated  by  noting  its  exact  location; 
that  is,  if  it  is  marginal  the  bone  necrosis  is  in  the  immediate  vicinity  of 
the  marginnl  perforation.  If,  for  instance,  the  perforation  is  in  the  inaiT^in 
of  Shrapnell's  membrane  (mcmbrana  fiaccida),  immcfliately  above  the 
short  prtM'ess  of  the  mullens,  llie  ultic  wall  is  necrotic;  if  it  is  in  the 
postauperior  margin  of  the  eardrum  (the  part  nearest  to  the  antrum) 
(he  mastoid  antrum  is  necrosed. 

The  point  to  be  borne  in  mind  is  that  the  perforation  is  secondan.'  to 
the  bone  necrosis,  the  necrotic  process  extending  from  the  ear  cavities 
to  the  eanlruin.  Its  clinical  significance  is,  lliercfore,  an  index  to  a 
preexisting  morbid  process  in  the  tympanic  cavities,  the  focal  point  of 
which  is  in  the  neighborhood  of  the  perforation.  Lentert,  Zaufal,  aiwl 
others  have  called  attention  to  the  significance  of  the  foregoing  facts. 

'I'he  further  elalwiration  of  the  clinical  significance  of  perforations  of 
the  eardrtun  is  given  in  Fig.  ^77. 

THE  EUSTAOHIAN  TUBE. 

The  second  and  most  common  avenue  of  approach  to  the  midille-ear 
cavity  is  through  the  Eustachian  tube.  It  is  through  this  channel  that 
nearly  all  middle-ear  diseases  efTecl  an  entrance  into  the  middle-ear  cavity. 
The  lulie  is  alwut  3(i  mm.  long,  tlie  pharyngeal  opening  being  al*«»ut 
25  ram.  lower  than  the  tyrn])aTiic  opening.  The  tympanic  opening  <'orre- 
sponds  to  the  anterosuperior  quadrant  of  the  eardrum,  hence  it  is  not  in 
the  mast  dependent  portion  oi  the  cavity.  This  does  not  interfere  with 
drainage  under  normal  conditions,  as  the  ciliie  of  the  epithelium  of  the 

r panic  cavity  sweep  the  secretions  to  the  opening  of  the  tube  ntid  on 
•ugh  it  to  its  pharyngeal  opening.  If,  however,  the  cilia?  are  impaired 
in  their  functional  activity  by  an  inflammatory  or  other  morbid  proc-ess, 
the  devateti  position  of  the  tympanic  orifice  of  the  tube  materially  inter- 
feres with  the  drainage.  Under  these  conditions  the  secretions  are 
retahietl,  ilecompasition  follows,  and  furtlier  irritation  of  the  mucous 
membrane  results. 
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Tlic  tympanic  end  of  the  tube  lias  an  osseous  framework,  and  i.?  about 
8  mm.  long.  Tlie  pharyngeal  end  of  the  tube  has  a  cartilaginous  and 
membranous  framework,  and  is  about  15  mm.  long.  The  tube  is  trumpet- 
sbapeil  at  iKUhexIrernilie.s,  aiu!  Is  narniwestat  the  junction  of  the  osseous 
and  cartila^finmis  portions.  This  i.s  known  as  the  i.'fthmus.  The  frame- 
work is  lined  with  muooii.s  rnembnine  which  \:^  r{ivere<l  with  ciliate^l 
ejjillielium,  which  carries  the  secretions  toward  (he  phHrvn|i;eal  orifice. 

Under  ordinary  conditions  the  membranous  walls  of  the  tube  are  in  a 
state  of  collapse,  and  only  open  when  certain  palatal  muscles  are  con- 
tracted. Yawning  and  swallowiuR  cause  tliese  muscles  to  contract,  and 
air  is  thus  admitted  into  the  tympanic  cavity. 

The  muscles  regulating  the  patency  of  the  pharyngeal  orifice  of  the 
tube  are  the  tensor  vcli  paluti  and  the  levator  palati;  they  also  elevate  the 
soft  palate  and  asskt  in  approximating  it  against  the  posterior  wall  of 
the  pharynx  in  the  act  of  swallowing.  xVs  the  superior  ends  of  (he  muscles 
are  attached  to  the  cartilaginous  lip  and  to  the  membranou.s  portion  of 
the  tube,  and  the  inferior  end  to  the  soft  palate,  it  is  obvious  that  the 
contraction  of  the  muscles  will  prmluce  a  twofoM  result,  namely,  (lie 
phar)iigcal  oriiiee  of  the  tulx-  I.s  npi-iHil  anil  the  soft  palate  is  elevated. 

Wlien,  for  any  reason,  the  act  of  swallowing  thK's  not  open  the  lube 
sufficiently  to  admit  air  into  the  tynipanic  «ravlty,  the  oxygen  is  absorbed 
from  the  containe<l  air  by  the  blood  in  the  surrounding  tissues,  and  a 
partial  vacuum,  or  negative  pressure,  re.siilts.  The  blood  in  the  sur- 
rounding tissues  is  attaehcd  to  the  parts  by  the  negative  pres^sure,  and 
congestion  results.  The  retained  secretions  undergo  decomposition 
and  irritate  the  lining  mucous  membrane.  The  hj-pereinia  induces 
overnutrition.  As  a  result  of  the  combined  irritation  and  iiicreaseii 
nutrition  the  mucous  metnbratie  trt-comcs  thickened,  either  by  hyper- 
trophy or  hyperplasia.  The  secretions  are  not  only  retained  in  excessive 
quantity  but  are  clianged  In  cliaracter.  This  condition  Is  known  as 
middle-ear  atui  tubal  catarrh. 

Anything  that  obstructs  the  How  of  secretions  of  the  Eustachian  U\W 
pwslisposcs  the  mucous  membrane  of  the  tube  and  middle  ear  to  infec- 
tion and  inflannnfilion.  The  two  great  underlying  principles  relating 
to  the  etiology  of  ijiflammation  of  mucous  menibrane-line<J  cavities  are: 
(a)  The  exciting  cause  of  iiiHaitmuitlon  is  almost  always  a  pathogenic 
microorganism.  The  microorganism  Is  powerless  to  grow  u[M)n  healtliy 
ti.<^ue,  hence  the  second  great  underlying  [irinciple  relates  to  (he  con- 
ditions which  favor  infection,  {b)  Tlie  prc*di.spo.sing  cause  is  usually 
an  obstructive  le.sion  Interfering  with  the  draituige  and  ventilation  of 
the  cavity,  whereby  the  resistance  of  the  tissues  is  lowered.  When  the 
resistance  nf  the  tissues  is  lowered  the  pathogenic  microiirganl.sms 
flourish,  and  with  their  toxins  excite  the  reactions  of  intlnmmation. 

The  action  of  the  tensor  and  levator  veli  palati  muscles  i.s  so  intimately 
associated  with  that  of  the  muscles  of  the  palate  and  pharynx  that  it  is 
somewhat  diliicultto  estimate  the  inHucnec  of  the  other  muscles  on  the 
patency  of  the  tubes.  The  pharyngopulatinus  (posterior  pillar  of  Uio 
fauces)  has  its  upper  attachment  in  the  soft  palate,  and  it  contracls 
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during  deglutitiun,  and  thus  iiuiirectly  exorts  a  tensive  action  upon 
the  tubal  muscles.  In  inflauimatnrv  processes  involving  the  tonsils  and 
the  futicial  pillars  the  swollen  condition  of  iiie  pidatuplmr^iif^ous 
muscle  Midirectly  interferes  with  the  action  of  the  tubal  muscles.  In 
thiii  way  diseiLse  of  ihe  tinisil  causes  tnlml  and  mitldle-ear  disease; 
that  is,  drainage  and  ventilation  arc  interfered  with.  Whatever  may  be 
the  explanation,  it  is  a  common  clinical  observation  to  see  tubal  and 
middie-ear  catarrh  improved  by  the  removal  of  the  tonsils. 

The  anterior  wall  of  the  tube  is  membranous,  while  the  upper  and 
posterior  walls  are  cartilaginous.  The  tensor  and  levator  vcii  palati 
muscles  are  attached  to  the  membranous  portion  of  the  tube,  hence 
when  they  contract  the  tube  is  opened  to  its  isthmus. 

Much  has  been  written  conceniin^  the  normal  patency  of  the  KustA- 
chian  luU',  ami  tlic  prep(mderan<'t;  of  the  eviilence  is  in  favor  of  the 
view  that  it  is  eIo.scd  except  during  the  act  of  deglutition.  I'olitzer's 
experiment,  c(msi.<;ting  of  a  vibrating  lurdng  fork  held  in  front  of  the  nose, 
shows  that  it  is  but  faintly  lieanl  except  during  deglutition,  thereby 
proving  that  the  tulte  is  closeil  uuder  ordinary  conditions  and  is  open 
during  d^lutition.  This  permits  of  the  interchange  of  air  between  the 
pharynx  and  tlie  midtlle  ear,  and  matntiiins  an  equilibrium  of  pressure 
on  the  inner  and  the  outer  .surfaces  of  the  mend>rana  tympani. 

The  pharyngeal  end  of  the  (ulml  curtilage  (posterior  and  superior 
walls)  forms  a  projecting  lip  or  tubal  prtmiinencc  on  the  lateral  wall  of 
the  epipharjTix.  Just  behind  this  i.s  a  groove  known  as  Flosenmiiller's 
fossa.  The  fossa  and  tubal  prt^imincnce  are  the  lanrlmarks  used  in  the 
intrwiuction  of  the  Eustachian  catheter.  The  tip  of  the  catlieter  is 
first  hwlged  in  the  fos«ii  of  Uosenmuller,  then  drawn  forward,  gliding 
duwiiwanl  and  inward  over  the  prominence,  and  thence  upwanl  aiul 
outwarti  into  the  tulwl  orifice. 

To  inflate  the  lube  and  middle  ear,  the  compressed  air  .should  be  ap- 
plied at  (he  bt^inniiig  of  the  act  of  deglutition,  as  the  tnbal  muscles  ,-3re 
then  contracted  and  the  tube  open.  The  Kustnchinn  tufjc  of  an  infant 
is  shorter,  straighter,  and  more  easily  inflated  than  that  of  an  atlidt. 
In  an  adult  the  tube  is  sharply  bent  at  the  isthmus,  whereas  in  an  infant 
the  tulic  is  nearly  straight.  \  lower  degree  of  air  pressure  sltouhl,  there- 
fore, be  used  in  tympanic  inflation  of  infant.-^  than  in  adults,  t^rachc 
in  infants  and  young  children  is  often  quickly  relieved  by  inflation,  as  it 
i*  due  to  ttduil  congestion. 


THE  TYMPANIC  OAVITY;  TYMPANUM;  CAVUM  TYMPANI. 


The  tympanic  cavity  is  the  air  space  between  the  tympanic  orifice  of 
the  Kustachijui  lube  and  the  mastoid  antnmi.  Its  lining  nuicous  mem- 
brane is  continuous  with  thai  of  the  KuMachian  tul»r,  and  extends  to  the 
antrum  and  mastoid  cells,  it  is  covered  with  ciliat<'d  epithelium  whose 
wave-like  motion  carries  the  secretion  to  the  Eustachian  tube. 

The  upper  wall   (tegmen  tympani)  of  the  tympanic  cavity  is  close 
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to  tlie  craiiml  cavity;  the  outer  wall  is  the  canlrum;  the  inner  wall  is 
contiguous  to  the  lab)Tinth;  its  posterior  wall  to  the  mastoiil  cells,  its 
anterior  wall  to  the  carotid  artery  and  its  lower  wall  to  the  jugular  bulb. 
The  facial  nerve  runs  across  the  upper  and  posterior  wall  and  is  usually 
enclt>se<l  in  a  butiy  covering,  though  numerous  instances  are  on  rei-oni 
in  wliit'h  the  bony  covering  wus  absent. 

The  Contents  of  the  Tympanic  Cavity. —The  tjonpanic  cavity 
contains  the  chain  of  ossicles,  the  tympanic  muscles,  and  the  chorda 
tympani  nerve.  The  handle  of  the  malleus  is  attached  to  the  mciubrana 
tympani,  and  the  fool  plate  of  the  stapes  is  attached  to  the  membrane 
of  the  oval  window.  The  incus  is  suspended  between  the  malleus  and 
stapes,  and  completes  the  anatomical  ci>niiection  In'tween  themembrana 
tympani  and  the  labyrinth.  The  chain  of  ossicles  transmits  the  sound 
waves  from  the  membrana  tympani  to  the  labyrinth,  though  there  h  little 
doubt  ttiat  some  waves  are  transmitted  thnvngh  the  air  in  the  tympanum 
to  the  round  or  oval  window  without  the  intenention  of  the  ossicles. 
I  rec-all  one  patient  on  whom  I  did  a  radical  mastoid  operation,  removing 
the  malleus  and  incus,  who  heard  whis]>cred  speech  at  ten  feet,  showing 
that  giMJtl  hearing  is  possible  witliout  iJie  ossicles. 

The  Chain  of  Ossicles  and  the  Membrane  of  the  Oval  Window.-  It  is 
shown  by  the  case  just  cited  that  all  the  receiving  apparatus  may  lie 
removed  except  the  contents  of  the  oval  window  without  greatly  im- 
pairing the  hearing.  Orientation  of  hearing  is  greatly  diminishetl,  as  is 
also  the  faculty  of  keying  the  perception  apparatus  to  eatch  sounds  more 
accurately.  The  tensor  tympani  and  the  stapeiJius  muscles  are  renderetl 
ineffective  in  the  removal  of  the  malleus  and  incus,  hence  the  ear  has 
lost  its  focusing  apparatus.  The  membrana  tympani  receives  a  larger 
number  of  sound  waves  than  the  focjt  plate  of  the  staj>es,  hence  the  bearing 
is  more  acute  with  the  eardrum  and  the  ossicles  intact  than  it  is  with  them 
absent. 

A  Physiological  Law. — Tt  may  be  laid  down  as  a  physiological  law 
that  anything  thai  interferes  with  the  normal  tension  existing  heiween 
the  membrana  tympani,  ossicles,  and  the  contents  of  (fte  oval  window  m'Ji 
cause  tinnitus  and  deafnf.ss.  Hence  pathological  changes  in  the  eardrum, 
thickening  or  other  change  in  the  mucous  membrane  covering  of  the 
ossicles,  ankylosis  of  the  ossicles,  especially  of  the  foot  plate  of  the  stapes, 
as  in  spongifying  of  the  bony  capsule  of  the  labyrinth,  etc.,  result  in 
tinnitus  and  deafness.  Catarrhal  iriflatumation  of  the  mucous  membrane 
of  the  mid<Ile  ear  and  Kustacliian  tube  induces  a  negative  pressure  in 
the  tympanic  cavity,  and  disturbs  the  nonnal  tension  between  the  ear- 
drum and  the  oval  window;  the  mucous  membrane  of  the  walls  of  tl»e 
tympanic  cavity  and  of  the  ossicles  is  thickened,  and  tinnitus  ami  deaf- 
ness follow.  The  inllation  of  the  tympanic  cavity  in  tubal  and  middle- 
ear  catarrh  restores  (in  a  d^jree)  the  normal  tension  and  decreases  the 
congestion  of  the  mucous  membrane,  and  thereby  lessens  the  tinnitus 
and  deafness. 

The  heads  of  Uie  malleus  and  incus  an4l  their  ligamentous  attach- 
ments to  the  walls  ctf  the  tympanic  cavity  divide  the  cavity  into  two 
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conipurtinents,  rminely,  the  atrium,  or  middle  ear  proper,  and  the  attic. 
When  there  is  a  suppurative  process  in  the  attic  or  tfie  aniniin  and 
mastoid  cells  for  a  considerable  time,  adhesive  hands  form  and  still 
further  increase  (he  Imrrier  between  the  atrium  and  the  attic.  The 
drainage  of  the  secretions  is  blocked,  and  gives  rise  to  retention  and 
deconipiMilioii  of  the  secretions  and  to  pres.surc  syuiptoins.  as  pain  and 
tenderness.  Necrosis  is  also  au|i^mentctl  by  the  increased  pressure  from 
(he  retaineil  secretiuns.  Attic  suppuration,  and  suppuration  in  tlje 
antrum  and  mastoid  cells  in  old  chronic  cases,  is,  therefore,  a  more  serious 
rendition  than  suppuration  with  its  focal  centre  in  the  atrium. 

The  chorda  tympaui  nen'c  passes  through  the  upper  portion  of  the 
atrium  between  the  handle  of  the  malleus  and  the  long  pnwess  of  the 
incus,  and  is  usuallysevered  or  destroyed  in  the  radical  ma.stoid  operation. 
As  a  consequence,  the  sense  of  taste  at  the  base  of  the  tongue  and  the 
neiglilxjring  parts  of  llie  fauces  is  impalreil;  indeed,  it  is  perhaps  best 
It)  destroy  the  ner\'e  as  the  irritation  during  the  application  of  post- 
opemtivp  dressings  excites  ii  disjigreeable  sense  of  liiste. 

The  Walls  of  the  Tympanum.— Tlie  superior  wall  the  tegmen 
tympani.  is  a  thin  plate  of  hone  forming  a  portion  of  llu'  middle  fossa 
of  die  skull,  and  it  is  frequently  the  seat  of  necrosis  in  suppurative  in- 
flammation of  themidilleear.  The  necrotic  prof'ess  of  ten  extends  through 
it,  and  thus  exposes  the  dura  to  tlie  Infective  bacteria  present.  Onlinarily 
a  wall  of  gmnulation  tissue  is  formed  in  Nature's  effort  toward  repair 
and  protection.  Such  a  perforation  may,  therefore,  exist  for  years 
without  involving  the  cranial  contents.  On  the  other  hand,  if  the 
sec^retion  is  blocked  by  the  ossicles,  their  ligftraenU.  and  the  aiihesive 
bandsat  theflof)rof  the  attic,  the  infective  bacteria  may  l)e  forced  through 
the  gmnulation  tissue  into  the  cranial  cavity  and  excite  meningiti.s  or 
brain  abscess. 

One  of  the  strongest  aigumejits  against  curettage  of  the  altic  through 
the  external  auditory  meatus  is,  that  the  granulation  tissue  may  be 
removed  and  the  dura  expose*!  to  the  pathogenic  Imcteria.  'Hie  same 
objection  docs  not  hold  to  its  removal  during  the  ratiical  mastoid  opera- 
tion, as  in  this  case  all  morbi<l  materiHl  is  or  shouhl  he  reinoveil  and 
perfect  dniinage  is  estaldishcd. 

Tlie  inferior  wall  or  floor  of  the  tympanic  cavity  is  of  clinical  interest, 
on  account  of  its  proximity  to  the  jugular  bulb.  It  is  only  in  exceptional 
cases,  however,  that  the  floor  is  thin,  hence  (he  jugular  bulb  is  ordinarily 
iti  no  iJauger  in  the  curettage  of  the  floor.  Occasionally  the  floor  is  so 
Uiin  that  in  curetting  granulations  from  it  there  is  danger  of  Injuring 
*'»*■  j'lg'dar  bulb  aufl  causing  serious  or  even  fatal  liejnorrhage.  When 
tlie  jugular  bulb  is  thrombosed,  necrosis  of  the  floor  of  the  tyuipanic 
cavity  may  occur,  and  granulations  spring  fnun  this  point  Granula- 
tions on  the  floor  of  the  tympanum  in  cases  of  lateral  sinus  thrombosis 
are  significant  of  involvement  of  the  jugidar  bulb. 

The  outer  wall  of  the  tympanum  is  chiefly  composed  of  the  membrana 
tympani,  (hough  at  its  upper  and  lower  portions  it  is  coiiiposcil  of 
bone.     The  bony  wall  at  its  upper  portion  forms  Uic  outer  wall  of  the 
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attic,  or  the  recessus  epitympaniciis  (Fig.  334).  The  handle  of  the 
malleus  is  eml»«!ilp(|  in  tlit  niembnuia  tympani,  as  is  also  the  short 
process,  locattMl  at  the  iipj)rr  rxtromity  of  the  handle. 

The  inner  wall  of  the  tympanum  is  of  interest  l»ecaus(»  it  also 
forms  the  outer  wall  of  the  labynntli,  an«t  Ixx'ause  of  (lie  presence  of 
important  structures  concerned  in  the  function  uf  sound  conduction  (Ki)?. 
334).  The  most  important  of  the  structures  concerned  in  sound  con- 
duction are  the  oval  window  (fenestra  vestibuli),  the  stnpe<lius  muscle, 
the  tensor  tympani  muscle,  and  the  round  window  (fenestra  cochlea). 
The  other  important  structures  are  the  promontorium,  a  projection  dtie 
to  the  he^innin/j;  of  the  Imsil  turn  of  the  cxxhlea;  the  prominentia  canalis 
facialis,  which  forms  the  upper  and  posterior  border  of  thefossulafenestne 
cochlcfe;  and  the  prominentia  canalis  scmicirctdaris  lateralis.  The 
prominences  of  the  facial  nerve  canal  and  of  the  lateral  semicircular 
canal  forn^  the  median  boundary  of  the  attic  (recessus  epitympanicus), 
and  they  lie  in  close  irlalion  to  the  deep  portion  of  the  postsuperior  wall 
of  the  external  auditory  meatus.  The  removal  of  this  wall  in  the  radiml 
mastoid  oijcnttion  is  liable  to  result  in  injury  to  tliciie  two  stniciurea. 
The  Stacke  protector  is  sometime.s  usetj  to  pnitect  these  stnictuivs  by 
j>assin>r  it  from  the  middle  ear  upward  and  backward  into  the  epitympanic 
space. 

The  facial  nerve  is  usually  covered  by  bony  tissue,  though  in  cxci 
lional  cases  it  is  not.  In  necrotic  processes  it  is  frequently  exposed, 
hence  extreme  caution  is  necessary  in  removing  the  postsupcrior  wall 
of  (he  meatus,  lest  the  tu-ne  he  injured.  The  nerve  comes  sharply 
outward  from  the  eniuium  and  then  tunis  downward,  fonning  a  rather 
sharp  knee,  without  coming  near  the  mastoid  surface.  Hence,  the 
outer  portion  of  the  postsuperior  wall  of  the  meatus  may  be  removed 
fn^^ly  without  danger  of  injuring  the  facial  ruTve.'i.  T.  1'iLs.smore 
Herens  reportol  a  case  in  which  the  facial  ner\e  <'ame  near  the  surface 
anil  in  wiileb  it  would  have  l»een  injured  if  the  |>osterior  wall  of  the 
meatus  had  been  removed  a.s  completely  as  Uvsual.  The  posterior  wall 
shouUl  therefore  lie  removed  iu  shavings,  the  operator  con.slantly 
watching  for  the  dense  lM>ne  surrounding  the  nerve.  The  bone  of  the 
jMwt.superior  wall  of  the  (neatus  is  often  spoken  of  as  a  "wedge  of 
bone,"  fi*om  the  fact  that  when  removed  it  is  triangidar  in  shajK'. 
The  point  of  the  wedge  is  at  il.s  tieepest  portion,  wlule  tlie  ptile  is  the 
external  portion.  The  point  of  the  wedge  forms  the  outer  wall  of  the 
aiEitiisail  antrum,  the  constriction  which  marks  tticV>oundary  between  the 
attic  and  the  antrum.  In  removing  the  postsuperior  wall  of  the  meatus 
(we^lge  of  bone)  it  should  be  remeinberetl  that  the  outer  or  more  super- 
ticial  portion  may  be  freely  chiselled  away,  but  that  as  the  inner  or  deeper 
portion  is  apj»roitrhetl.  the  ripper  and  lower  lines  of  incision  slundd  In- 
gradually  appn)ximated.  la  this  way  tlic  chaimet  of  coiiunnnication 
(adttus  ad  antrum)  between  the  antrum  and  the  attic  (epitympanic 
space)  is  enlarged. 

^Tlie  malleus  and  incus  are  also  removed  in  the  raflical  mastoid  opera- 
tion, and  the  obstruction  to  the  drainage  of  the  mastoid  cells  and  the 
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Rtitni  til  is  thus  conipU'U'lv  irnioved.  The  chief  ohjeclion  to  the  removal  of 
the  iimlicu.s  itiul  incus  (assioukftoiny)  for  tlie  cure  of  chninic  suppura- 
tive ear  disease  is  that  neither  is  free  dmiiiage  therehy  estuhlished,  nor  is 
all  the  inorimi  material  removi^t;  that  is,  the  necrosis  an<l  ^runulations 
are  usually  pn'.scnl  in  the  Hiitnim  arid  cells  as  well  as  in  llie  attir,  hence 
the  removal  of  the  malleus  and  incus  does  not  relieve  the  iroulile  except 
in  the  attic.  Only  the  radical  mastoid  operation  does  diis.  If  the  dis- 
ease is  limited,  or  focalized  in  the  attic,  ossiculectomy  may  he  all  that  is 
iierrssury  to  do.     (See  Mastoid  Operations.) 

The  Antrum.— The  antrum  is  eml)ryo]*)gically  a  part  of  the  middle 
ear,  while  the  mastoid  celLs  are  not.  It  communicates  with  the  attic 
dirough  the  adilus  ad  aiitnim.  The  mastoid  cells  drain  hito  it.  The 
eiliiite<l  epithelium  lininj^  the  eelU,  antrum,  tympanum,  and  the  Eusta- 
chian lul>e  propels  tlie  secretions  siicces-sively  through  these  parts  to 
the  pharyngeal  orifice  of  the  tube.  In  severe  acute  inHammation.  and 
in  proongcfl  chronic  inflajnmat'on,  the  epithelhim  is  denuded  in  certain 
areas  of  its  cilite.  and  the  ilrainage  of  the  secretions  is  interfered  with. 
The  superficial  destruction  af  tissue  thus  started  may  extend  to  the  deeper 
tissues,  as  the  epithelium,  mucous  itienihrane.  periosteum,  and  the  bone. 
Necrosis  may  he  thus  estahlLshe<l.  When  such  extensive  destruction 
ha-H  l>e<-ome  established  there  is  little  probability  of  a  cure  e^xcept  by  the 
radical  or  (he  Heath  f)[>(*riilioii. 

The  Mastoid  and  Temporal  Bone  OeLls,— A  knowletlge  of  the  possible 
distrihutioii  of  the  mastoid  ami  temporni  bone  cells  is  sometimes  a  matter 
of  extreme  importance  in  the  successful  treatment  of  mastoiditis.  In 
many  chronic  cases  it  is  absolutely  necessary  for  the  surgeon  to  remove 
all  morbid  tissue,  and  to  establish  free<lniiiuige  of  the  remotest  airspuces 
in  the  leiiiponil  bone.  The  pneumatic  cells  aiv  not  always  coidiiieil 
to  the  ma.Htoid  process,  but  may  bf  in  the  po.sterior  root  of  the  zygoma, 
die  stpiumous  plate  of  the  temporal,  or  even  hi  front  of  the  external 
anditori*  meatus.  I  have  seen  cases  In  which  pusHliscImrging  cells  were  in 
front  of  the  meatus  with  a  canal  of  communication  leading  to  the  antnim. 
llud  they  not  Ix-en  opened  and  e.xcntcrated  in  the  course  of  the  radical 
operation,  the  operation  would  have  l>een  a  failure.  Hence  it  is  neces- 
sary in  all  chronic  cases  to  make  careful  search  for  pneumatic  cells  in 
other  regioii.s  than  the  mastoifl  pnx'es.'i.  In  one  (tf  Dr.  Wale's  specimens 
the  mastoid  cells  seemed  to  communicate  with  the  sphenoid  sinus. 

One  obj»?et  of  th*'  radical  mastoid  operation  is  to  convert  the  middle 
ear,  antmm,  and  mastoid  (ami  «>ther  pneumatic  cells  of  the  temporal 
Iwne)  into  one  irregular  but  freely  opened  cavity;  another  object  is  to 
remove  all  the  morbid  tissue  from  the.sc  and  other  areas  of  the  temporal 
bone.  If  this  is  done,  and  the  parts  are  kept  in  an  aseptic  condition 
during  the  healing  pr(H*es.s,  a  cure  will  follow.  To  neglect  cither  of  the 
three  canlimd  principles  is  to  invite  failure.  I  have  heunl  the  fallacious 
.stateuient  made  that  no  o[)enitor  can  Ik*  sure  that  all  cells  are  reached 
in  the  operation.  .\n  experienced  and  intelligent  operator  can  deter- 
mine tlie  extent  of  the  fliseH.se  in  all  rases  by  exercising  care  in  the  study 
of  the  bony  tissue  as  it  is  exposcih     He  can  open  the  root  of  the  zygomatic 
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process  above  the  nntnim  and  the  meatus,  and  if  there  arc  diseased  cells 
there  he  can  remove  them;  he  can  extend  the  operation  from  there  to 
the  squamous  portion  of  the  temporal  bone,  and  to  the  region  in  front  of 
the  external  auditor}'  process.  The  cells  in  the  mastoid  bone  are  more 
eiLsily  exposed,  and  there  is  no  excuse  for  overluoking  aiiv  of  them. 

^\hen  the  petrous  portion  of  the  temporal  boneisinvoive<I,  tliefuiic- 
tioiiul  tests  of  hearing  show  u  Ifjss  of  hearin^j;  by  bone  conduction,  or  the 
hearing'  may  be  entirely  lost  on  the  affected  side  Furthermore,  an 
inspection  of  the  promontorium  of  tlie  inner  wall  of  the  middle  ear  may 
show  an  area  of  necrosis  and  granulation  tissue,  which  should  be  thor- 
oughly scooped  out  with  a  curette.  K  this  is  dose  a  cure  will  prob- 
ably follow,  as  the  petrous  portion  of  the  bone  is  so  dense  there  is  little 
likelihcMxJ  of  the  diseased  process  extending  farther  after  lliorougb 
curettetneiit.     (See  Surgery  of  the  Labyrinth.) 

The  Arteries  of  the  Middle  Ear.— The  middle  ear  receives  its 
chief  blood  supply  from  branches  of  the  internal  carotid.  The  branchcit 
pass  backwani  through  the  canaliculus  carototympanici  to  the  mucous 
membrane  of  the  middle  portion  of  the  tympanic  cavity.  The  middle 
meningeal  artery  sends  a  branch  to  the  upper  portion  of  the  middle  ear. 
wliile  the  A.  stylomast(Mdea  sen<ts  a  branch  to  the  postinferior  portion 
and  to  the  mastoid  cells.  As  all  these  brandies  are  quite  sTnall.they 
beur  no  special  clinical  signiiicance  so  far  as  hemorrhage  during  an 
operation  is  concerned. 

The  External  Landmarks  of  the  Temporal  Bone.— A  study  of  the 
external  contour  and  anatomical  markings  of  the  temporal  bone  in 
each  individual  case  operaleil  upon  yields  much  valuable  information 
concerning  the  deeper  structures  of  the  bone.  The  antrum  can  be  fairly 
well  located  by  observing  the  mastolil  fossa  witli  it.s  numerous  perfora- 
tions, which  give  it  a  sieve-like  or  wormeateji  appearance  (Fig.  393). 
The  initial  opening  through  the  bone  shouhl  l>e  ma<le  in  this  fr>s.sa.  As 
live  uittfT  wall  of  the  antnmi  is  approximately  one^half  inch  Ik-Iow  the 
surface,  it  is  still  necessary  to  determine  its  position  in  relation  to  the 
postsuperiorwallof  the  meatus.  It  is  usually  situated  close  to  this  wall; 
hence  it  is  necessary  to  determine  the  direction  it  pursues  from  the  sur- 
face of  the  mastoiil  proces-s  to  the  fundus  of  the  ear.  This  is  readily  done 
by  the  intixxluction  of  a  straight  probe  into  the  meatus  against  the  post- 
superior  wall.  Its  direction  is  usually  forwaril,  downwar^l,  and  inward. 
Whatever  the  direction,  the  opening  in  tlie  mastoid  fossa  .should  be 
extended  inward  parallel  with  the  probe  as  it  stands  against  the  post- 
superior  wall  of  the  meatus.  1  have  never  known  these  guides  to  fail 
in  locating  the  antnmi.  The  supmmeatal  triangle  (Fig.  303)  is  another 
fair  guide  to  the  antnim,  though  not  as  good  as  the  mastoid  fossa. 

The  Iwatiun  (»f  the  sigmoid  sinus  in  its  relation  to  the  mastoid  cortex 
and  to  the  posterior  wall  of  the  external  auditory  meatus  may  be  rather 
accuralely  detennined  by  n4>ting  the  contour  of  the  mastoid  process  and 
the  relation  of  its  surface  to  the  external  auditory  meatus.  According 
to  .Whiting,  the  following^landmnrks  are  of  great  value  in  lot^ating  the 
lateral  sinus: 
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A  broad  ilat  mastoid  process  sloping  fcnulually  toward  the  brow  of 
the  inpfttiis,  with  thp  posterior  wall  of  which  it  unites  at  a  very  sHght 
angle.  Indicates  that  the  sinus  is  not  near  the  meatus.  The  grathia! 
mergence  of  the  surface  of  the  mastoid  surface  into  tliat  of  the  posterior 
wall  of  the  meatus  also  indicates  that  the  .sinus  is  deeply  situated. 

A  convex  rounded  ma^itoid  process  is  indicative  of  a  superficially 
looateiJ  lateral  sinus.  Caution  should  l>e  exercised  in  opening  such  a 
miisti>id  process,  lest  the  sinus  be  woun4ied. 

.\  wide  meatus  entering  the  hone  alma'^t  vertically  to  the  mastoid 
surface  is  an  indication  (hat  the  sinus  is  located  well  forwanl  close  to  the 
posterior  wall  of  the  meatus. 

A  dolichocephalic  skull  is  in<licativc  of  large  pneumatic  cells,  hence 
in  such  a  skull  the  pneumatic  cells  of  the  ternpond  hone  are  liable  to 
be  widely  distributed.  In  a  case  describc<l  by  Whiting  thev  extended 
t*>ward  the  occiput  and  over  the  root  of  the  zygoma  as  far  fonvard  iw 
the  apex  of  the  glenoid  fossa. 
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r.  Membrana  Tympani. — The  eardrum  is  stretched  across  the  inner 
end  of  the  external  meatus. ami  is  elastic  enough  toundergoconsideralile 
movement  when  the  air  in  the  meatus  is  alternately  condensed  and  rare- 
fied with  Siegle's  otoscope.  The  membrane  is  attached  to  a  groove  in 
the  annulus,  the  sulcus  tympanicus,  by  an  extension  of  the  periosteum  of 
which  the  muldle  or  fibrous  layer  Is  coinposeil.  'Hie  anniilus  tympanicus 
does  not  extend  completely  around  the  meatal  opening,  but  is  absent  at 
the  upper  portion,  the  Rivlnian  segment.  Tlie  part  of  the  membrane 
attache<l  to  the  annuhis  is  known  as  the  pars  tensa  or  the  membrana 
(ensa.  The  part  attjiched  to  (he  Rivinliin  segment  is  nnt  stretched,  but  is 
loosely  drawn,  and  is  known  as  Shrapnell's  membrane,  the  pars  Hacclfla 
or  the  mend>nina  Haccida.  'I'his  portion  of  the  membrane  forms  the 
outer  wall  of  I*nis.sak's  spare,  while  (he  pars  tensa  forms  the  lower 
portion  of  (he  outer  wall  of  the  tympanic  or  middle-ear  cavity. 

The  membrane  Is  not  plaee<J  peri>enflieularly  across  the  opening  of 
the  meatus,  but  forms  an  angle  of  about  Ml)  degrees  with  the  postsuperior 
wall,  and  one  of  45  degrees  with  the  antero-inferior  wall.  This  is  of 
clinical  importance  in  the  removal  of  f€>reign  booties  from  the  meatus. 

The  function  nf  the  membrana  tympani  is  to  receive  an<l  convey  sound- 
waves (o  (he  chain  of  <»s.sicles.  and  tbem-e  to  (he  labyrinth.  That  it  is 
not  absolutely  essential  (o  fair  hearing  is  shown  by  the  fact  that  go4Hl 
hearing  is  of(en  present  when  the  membrane  is  perforated  or  entirely 
absent.  The  eardrum  also  protects  the  tympanic  membrane  from  the 
deleterious  effects  of  the  air  anri  from  the  entrance  of  morbific  germs  and 
foreign  iHKlies. 

When  the  normal  tension  of  the  drumhead  is  distributed  there  is  an 
impairment  of  hearing,  lience  any  morbid  condition  of  the  Rustachian 
tul>e  which  interferes  with  the  ventilation  of  the  tympanic  cavity,  or  any 
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infiaininatory  disease  of  the  mueous  membrane  which  interferes  wllh  the 
mobilitv  of  the  ossicular  chain,  or  any  morbid  condition  of  tiie  drumhead 
itself  wliieh  iuterferes  with  its  elasticity  or  motility,  will  cause  more  or 
less  deafness. 

II.  The  Eustachian  Tube. — Tlie  function  of  (he  Eustachian  tube 
is  twofold,  namely,  (a)  to  ventilate,  and  {h)  to  drain  the  IjTupanic  an<l 
mastoid  cavitie-s.  When  theiie  s]>aces  are  healthy,  the  Eustachian 
tube  is  adequate  for  the  purpose.  When,  however,  the  spaces  are 
inflamed,  and  the  secretions  are  greatly  increaset^l  in  quantity,  it  is  not 
large  enough  to  accommodate  the  passage  of  the  secretions  into  the 
epipharynx.  When  its  capacity  is  thus  overtaxed,  the  retention  of  the 
secretions  causes  pressure  necrosis  in  the  direction  of  least  resistance, 
namely,  the  membraim  tympani.  Perforations  thus  arise  in  the  course 
of  infective  inflammations  of  the  tympanic  cavity,  the  antrum,  and  mastoid 
cells.  The  Eustachian  tube  is  generally  large  enough  to  carry  off  the 
secretions  from  the  tympanic  cavity,  even  when  Jn  a  disea.-^d  state,  but 
when  in  addition  the  antrum  and  mastoid  cells  are  involved  it  is  not 
capable  of  disposing  of  the  secretions,  retention  occurs,  and  the  pressure 
symptoms  (pain,  tenderness  and  swelling)  of  mastoid  inflammation  ensue. 
If  the  excess  of  secretions  from  tlie  antrum  and  the  mastoid  cells 
are  diverted  from  the  tympanic  cavity,  the  morbid  process  in  it  tends 
to  get  well  because  t!ie  tube  is  large  enougli  to  drain  the  secretions  from 
the  tympanic  cavity.  In  other  words,  the  retention  of  the  secretions  in 
any  cnvity  tends  to  foster  inflammatori,-  procc-wes  in  the  muwrns  mem- 
brane, which  may,  in  time,  extend  to  the  periosteum  and  (he  bone  to 
wliich  it  is  attached.  (See  Diseases  of  the  Nasal  Accessory  Sinuses, 
the  Clinical  Anatotny  of  the  Tonsils,  and  Heath's  Mastoid  Operation.) 

The  Tympanic  Cavity. — The  function  of  tiie  t\'rapanic  cavity  and  its 
contents  is  to  transmit  sound  waves  to  the  labyrinth.  It  also  forms  a 
channel  of  communication  between  the  Eustachian  tube  and  the  epi- 
plHir\iix,  on  the  niu^luind,  and  the  antrum  and  tnashiiil  cells  on  tlie  other. 
The  cavity  is  divided  into  two  spaces  by  the  interlocking  heads  of  the 
malleus  and  incus.  The  lower  space  is  calletl  the  atrium,  or  the  middle 
ear  proper,  while  the  upper  is  called  the  attic.  The  attic  is  still  further 
subtlivided  by  the  heads  of  these  bones  into  an  inner  and  an  outer  attic. 
The  outer  space  is  dividoti  into  an  upper  and  a  lower  space  by  the  exter- 
nal ligament  of  tlie  malleus  iFig.  334).  The  lower  space  is  called 
Prussak's  space,  which,  when  it  becomes  the  seat  of  suppurative  inflam- 
mation, is  diflicult  to  cure.      (See  Suppuration  of  Pnj.ssak's  Space.) 

The  inner  wall  of  thp  tympanic  cavity  presents  twf>  anutoniical  features 
of  physiological  and  clinical  iiiten'.st,  iiumfly,  the  oval  and  round  wiiulows. 
The  oval  win<low,  the  fenestra  vestibuli,  receives  the  foot  plate  of  the 
stapes,  which  is  surrounded  by  the  annular  ligament,  and  communicates 
with  the  vestibule  of  the  labyrinth.  The  round  window  opens  into  the 
cochlea,  and  the  membrane  closing  it  forms  an  elastic  valve  to  relieve 
the  slKK-k  to  the  cochlea  in  the  presence  of  excessive  sound  waves. 

The  Tegmen  Tympani. — The  roof  of  the  attic,  the  tegmen  tmpani, 
consists  of  a  thin  bony  wall  which  separates  the  tym[>anic  cavity  from 
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ihe  cranial  cavity.  Wheii  there  is  a  retention  of  purulent  secretions,  the 
periosteum  and  the  bone  it  covers  may  undergo  caries  and  necrosis,  and 
thus  ex|H>se  the  meninffcs  and  the  brain  to  inftx'tion.  (See  Intracranial 
Oirnplicalions  and  Secjuelne  to  the  Middle  Ear  unri  Ma>;loid  l>iseases.) 

The  Tagmen  Antri. — The  tinmen  antri,  or  roof  of  the  antrum,  is  a 
little  thicker  than  the  roof  of  the  attic,  and  is  often  the  seat  of  necrosis 
and  perforation  in  spite  of  tliis  fact.  This  is  probably  due  to  the 
small  »ize  of  the  aditus  ad  antrum.  Being  small,  it  is  easily  occluded  by 
the  inflammatory'  swelling  of  its  lining  mucous  membrane,  and  the  usual 
ilestruetivc  process<'S  attending  the  blockage  of  mucous  membrane- 
lined  cavities  ensue;  that  Is,  the  infectious  inflammatory  process  is 
perpetuated  and  is  attended  by  the  destruction  of  tissue  in  the  direction 
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OpiMaI  iMilan  throufli  the  lympkbum,  a.  oztrooiity  nt  the  u|ip«r;  b,  extrnnity  of  lh«  low«r 
bonjr  mD  of  tb«  motua;  4.  tccnum  tympwu:  «a,  kUio.  mttvnwl  portion,  tntvm&l  porDnti; 
/,  malUua  ami  «uperlbr  liffuucnlum  milM;  3,  bwt»;  A,atap«a  within  th«  fencetnk  vc«tibiili:  i, 
prmnoatf^r)';  k,  Prua«k'»  >(uu:e:  m,  liypotympsnlo  r«MM  (ovUw);  I,  acar  in  tli«  'owm'  half  of  the 
drunihMMt  in  appoMtion  with  the  pfonumtory;  S,  loowkiatapodlal  junctioa.    (Afl«r  Brahl-PoIit««rJ 

of  least  resistance,  namely,  the  tegmen  antri  and  the  postsuperior  wall 
of  the  inner  end  of  the  external  meatus.  Bulging  and  rednes.'i  of  the 
pustsuperior  wall  of  the  meatus  near  the  drumhead  is,  llierefure,  a 
common  symptom  of  antral  suppuration. 

The  Intrinsic  Muscles  of  the  Ku*. — Tlie  tensor  tymjmni  muscle  pulls 
tlie  handle  of  the  malUu.'i  ina'ard,  thus  increasing  the  tension  of  the  drum- 
head. This  movement  of  the  malleus  is  communicale<l  to  (hr  long  pro- 
cess of  the  incus,  which  in  turn  acts  upon  the  stapes  and  compresses  it 
into  the  oval  window.  Prolonged  retraction  of  the  membrann  tympani 
is  atten<|p<i  l)y  a  shortening  of  the  tendon  of  the  muscle,  a  condition  which 
materially  interferes  with  the  cure  of  Ihe  deafness  resulting  from  these 
conditions,  TIic  stapedius  muscle  acts  in  antagonism  to  the  tensor 
tympani,  and  counterbaUinces  the  compression  of  the  fotit  plate  of  the 
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stapes  in  the  oval  wiutlow.  Tiie  membrana  (ympani,  the  circular 
ligameiit  of  the  oval  window,  and  the  interposed  chain  of  ossicles  are 
thua  poi.se<I  to  receive  the  sound  waves  aniJ  tnmsniit  tliem  to  the  cochlea, 
wliere  (lie  impression  is  received  hy  the  dcliratcly  attuned  oi^jfin  of 
Oirli  of  the  cochlea,  which  in  turn  transmits  the  impression  to  the  audi- 
tory centre  of  the  brain,  where  it  is  perceived  as  sound. 

It  is  apparent  from  tlie  foregoing  physiological  data  that  it  is  of  great 
therapeutic  value  to  maintain  free  drainage  and  ventilation  of  the  iuid<lle 
ear  and  its  accessory  cavities,  and  to  prevent  the  morbid  clianges  incident 
to  tlie  infiamrnatorv  pr<K'esses  of  tlie  middle  ear. 

The  Physiology  of  the  Sound-perceiving  Apparat^a.^l'he  sound- 
perceivuig  apparatus  is  compose*]  of  the  terminal  nerve  filaments  of 
the  labyrinth,  the  acoustic  (auditorv*)  ner\*e,  and  the  auditory  centre  in 
the  brain. 

The  Auditory  Nerve. — The  auditory  nerve  arises  between  the  facial 
and  glossopharyngeal  nerves  in  the  medulla  oblongata,  and  passes  into 
the  internal  auditory  canal,  in  tlie  fundus  of  which  it  divides  into  two 
branches;  the  vestibular  branch  (nerve)  enters  the  vestibule,  where  it 
sends  twigs  to  the  utricle  and  the  superior  ampulla;  of  the  semicircular 
canals;  the  cochlear  branch  (rier\*e)  passc-s  into  the  cochlea  and  gives  off 
twigs  to  the  saccule  and  to  the  ampulla  of  the  superior  semicircular  canal. 

The  distribution  of  the  auditory  n^rce-  in  ike  rocJdea  forms  a  spiral 
ganglionic  ribbon,  the  ganglionic  cells  being  connected  by  medullatcd 
nerve  fibers,  the  whole  being  supported  on  the  membranous  cochlea, 
which  is  attbiclied  to  the  osseous  cochlea  by  fibrous  bands.  'Hie  mem- 
branous labyriuth  is  filled  with  a  fluid  called  endolymph,  and  is  sur- 
rounded by  a  fluiii  cnllefl  the  perilymph.  The  eocldear  distribution  of 
(lie  iiuditory  nerve  ts  callefl  thf  organ  of  Corti. 

^4.The  Function  ol  the  Vestibular  Apparatus. — Within  the  vestibule  (saccule 
and  utricle)  theotoliths,  acting  upon  the  delicate  hair-like  prolongations, 
preside  over  the  sense  of  the  position  of  the  head  (body)  in  space.  The 
angle  of  the  impact  of  tlie  otoliths  upon  the  hair-like  processes  (the 
relative  bending)  creates  a  sensation  which,  being  iuterpreted  by  the  brain 
centres,  gives  conscious  knowledge  of  the  relative  position  of  the  Iiead 
(body)  to  tlie  line  of  gravity  and  consequently  to  the  plane  of  the  earth. 
In  other  words,  they  aid  in  the  mainteiumce  of  e<(uilibrium. 
^,  The  Function  of  the  Semicircular  OanalB. — These  canals  are  the  organs  of 
eiM>rdiri{ited  movements,  or  statical  sense,  hence  they  are  ahm  a  part  of 
the  apparatus  presi<ling  over  the  sense  of  equilibrium. 

The  Function  of  the  Cochlea. — Corti's  cells  constitute  the  true  terminal 
acoustic  (auditi>rv)  nerve  apparatus.  They  arc  about  2CMX)  in  number 
and  are  ciliated.  The  function  of  the  cochlear  apparatus  is  to  perceive 
and  differentiate  sound  waves,  and  convey  (hem  to  the  auditory  nen-e 
trunk,  thence  to  the  acoustic  centres  of  the  brain,  where  they  are  perceived 
as  sound. 

Shambaiigh  controverts  the  theory  of  llehnhoUz  that  the  Imsilar 
meinbrant'  is  the  resonator  of  the  int4'nial  ear.  According  to  Helm- 
holtz,  the  fibers  of  this  membrane  vibrate  in  sympathy  with  the  sound 
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wavejs  as  they  react  upon  the  labyrinth  and  thus  .stimtilate  the  hair  cells 
of  the  organ  of  Corti.  Shambaiigh'.s  conclusions  arc  ingenious,  and 
arc  as  follows  (IMate  X); 

1.  "The  hair  cells  of  the  organ  of  Corti  are  the  real  end  organs  wherein 
the  physiciil  impulses  of  sound  waves  are  transformed  iiito  the  ncn'e 
impulses,  which  result  in  tone  perception. 

2.  "The  perception  for  (he  various  tones  takes  place  in  different  parts 
of  the  cochlea,  those  <if  Ingher  pitcli  being  taken  np  hy  the  hair  cells 
loeate<l  near  the  beginning  of  the  basal  coil,  those  of  lower  pitch  by  the 
cells  near  the  apex  of  the  <'ix.'hlea. 

3.  "The  stimutatiun  of  (he  hair  cells  is  effected  only  through  the 
metiium  of  their  projecting  hair. 

4.  "The  hypothesis  that  each  hair  cell  acts  as  its  own  agent  in  selectuig 
its  stimulus  from  the  impulses  passing  the  endol^'mph  is  shown  to  be 
untenable  for  a  number  of  reasons,  chiefly,  however,  because  the  relation 
existing  normally  between  the  hair  cells  and  mcinbmna  tectoria  will  not 
permit  of  these  impulses  in  direct  contact  wi(h  tlie  Jiuir  cells.  I  have 
shown  Cfjnelusively  tliat  the  hairs  of  (lie  hair  cells  project  normally  into 
the  imdcr  surface  of  the  membrana  teetoria. 

o.  "'J'he  stimulation  of  the  hair  cells  is  accomphshcd  only  through  an 
interaction  between  the  hairs  of  the  hair  cells  and  the  membrana  tectoria. 

6.  '*The  hypothesis  of  Ilelmholtzthat  this  stimulation  is  brought  about 
thn>ngh  llie  vibration  of  (he  fibers  of  the  moml)rana  basilaris  is  untenable, 
especially  for  the  following  reasons:  In  tracuig  the  membrana  basilaris 
toward  die  bt^inrnng  of  the  basal  coil  in  the  vestibule  this  structure  is 
found  at  a  considerable  distance  from  tlie  lower  end  of  the  coil,  and  where 
a  perfectly  formed  organ  of  Corti  is  still  present  to  become  so  stiff  and  rigid 
as  to  render  it  incapable  of  vibrating.  Even  a  complete  absence  of  a 
basilar  membrane  in  this  locality  is  sometimes  noted.  The  logical 
conclusion  is  that  since  the  stimulation  of  the  hair  cells  in  this  locality 
is  accomplished  without  the  iiiten'ention  of  a  vibrating  membrana 
l>a.siluris,  therefore  the  stimulation  of  the  hair  cells  throughout  the 
cochlea  Ls  not  dependent  on  tiie  vibration  of  this  membrane. 

7-  "The  logical  cnnchisiim  is  that  the  .stimulation  of  the  hair  cells  is 
accomplished  through  vibrations  of  the  membrana  tectoria  transtuittcd 
to  it  by  impulses  pa.ssing  through  the  en<lolymph. 

8.  "The  membrana  tectoria  is  shown  to  be  so  constituted  anatomically 
as  to  be  capable  of  resjmnditig  to  t!ic  most  delicate  Impulses  passing 
thnnigh  the  eiulolytiiph.  Furthermore,  the  great  variation  in  size  of 
this  membrane  from  one  end  of  the  cochlea  to  the  other,  together  with  its 
lamellar  sinieture,  suggests  the  probable  physical  basis  which  renders  it 
capable  of  acting  the  part  of  resonator  by  responding  in  one  part  to 
impidses  of  a  certain  pitch,  and  in  another  part  to  impulses  of  another 
pitch  (Fig.  3:?.')). 

9.  "Finally,  the patholf^ical  phenomena  of 'lone  island.s,' Miplakonsij 
binauralis  of  dysharmonica,'  and  of  'tinnitus  aurium'  are  all  plausibly 
accounted  fur  in  this  conception  of  the  physiology  of  tone  pen^ption. 

10.  "To  restate  briefly  the  process  by  which  the  phenomenon  of  tone 
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pcrceplion  is  accomplished:  The  sound  waves  conducted  from  the  air 
impinge  upon  the  membrana  tympani,  producing  vibrations  in  iL 
These  vibrations  conducted  along  the  chain  of  ossicles  transmit  impulses 
to  the  intnilabyrintiiine  fluid  tiirough  the  mc<iium  of  the  foot  plate  of 
the  stapes.  The  impulses  originating  in  the  fluid  in  the  vestibule  pass 
(lirectly  into  the  scalu  vestibuli  and  through  ihe  membrane  of  Reissner 
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to  (he  endolymphj  where  sympathetic  vibrations  arc  imparted  to  the  sev- 
eral parts  of  the  membrana  tectoria,  depending,'  on  the  pitch  of  tlie  lone. 
Tlie  vibrations  in  turn  stlmulale  l]ie  hairs  of  tin-  hair  cells  which  normally 
project  into  its  under  surface.  The  nerve  impulses  originating  from  all 
the  hair  cells  thus  stimulated  by  a  particular  tone  come  together  in  the 
brain  centre  in  the  cortex  when  the  tone  picture  forms  the  final  step  in 
the  process  of  tone  perception." 
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CHAPTER    XXXTII. 


THE  FUNCTIONAL  TliSTS  OF  irEARING. 


The  value  of  the  functional  tests  of  the  organ  of  hearing  as  aids  in 
diagnosis  and  prt^uosis  in  dbeuses  of  the  ear  have  for  more  tliun  thre<^ 
generations  been  a  controversial  subject.  In  spite  of  this  fact,  they  are 
still  nfominenrled  by  the  great  authorities  on  otology.  Much  dis- 
cussion has  arisen  because  of  certain  exceptions  to  (he  general  niles  1ai<l 
down  by  various  writers,  or  on  account  of  an  imperfect  understanding 
of  the  principles  underlymg  the  physiological  experiiuents.  The  fact 
that  they  have  been  used  by  three  generations  of  otologists,  and  that  they 
are  now  more  generally  use*!  than  ever  before,  is  a  fair  indication  of 
their  utility  and  of  their  fixed  place  in  otological  practice. 

lean  do  no  better  than  quote  Prof.  A.  Politzer  in  this  connection:  "The 
tests  for  hearing  arc  of  the  greatest  importance  in  the  diagnosis  of  the 
diseas(*s  of  the  car;  for  tliey  serve  not  onlv  to  determine  (he  extent  of  the 
disturbance  of  hearing,  but  not  infrequently  also  to  localize  the  alfeclion, 
inasmuch  as  in  cases  in  which  the  other  objective  methods  of  examination 
give  a  n^ative  result  we  are  enabletl  to  judge  whether  the  anatomical 
cause  of  the  functional  disturbance  has  its  scat  in  the  apparatus  for  the 
conduction  nf  sound  ttr  in  tlie  nerve  apparatus.  Rut  ttiey  are  also  of 
special  value  because  by  means  of  them,  while  the  patient  is  under  obser- 
vation, we  can  note  the  course  of  the  disease  and  also  the  result  of  treat- 
nient.** 

Some  Physiological  Facts.— (a)  The  normal  range  of  hearings  in 
man,  for  nnisical  tones  is  from  10  to  alxiut  4S,000  vibrations  per  second. 
After  the  tiftietli  year  the  upper  limit  of  hearing  is  somewhat  lowered. 
Persons  seventy  or  more  years  old  do  not  usually  hear  tones  of  more  than 
37,00f)  vibratifrtis  per  .secimd. 

(/;)  Paths  throagh  Which  the  Sound  Wavea  Reach  the  Labyrinth. — 
I.  Sound  waves  reach  the  hibyrinth  chiefly  thrmigh  the  tympanic 
membrane,  the  a-wicles,  and  tht-  oval  window  into  which  the  f<M)t  plate 
of  the  stapes  is  inserted.  The  foot  plate  floes  not  form  a  bony  union 
with  the  oval  window,  but  is  attachett  to  it  by  a  fibrous  membrane  or 
ring.  This  allows  it  to  vibrate  in  the  window.  Politzer  demonstrated 
that  the  malleus  pei-formed  the  greatest  excursions,  the  incus  less,  and 
the  stapes  least  of  all.  Helmholtz  found  the  greatest  excursions  of  the 
stapes  to  be  ^\  In  ^\  mm.  It  is  obvious  that  slight  interference  with  tlie 
movements  f)f  the  font  phite  either  by  adiiestve  bands  or  ankylosis  at  the 
window  wil  nmterially  interfere  with  the  tran.smissinn  of  sounci  waves 
to  the  labyrinth,  and  thus  impair  the  function  of  hearing. 

2.  Sound  waves  aj.w  reach  the  labyrinth  through  the  fenestra  cochlea 
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(round)  window,  hence  tJie  function  of  the  ear  is  not  altogether  destroyed 
when  the  foot  plate  is  fixed. 

3.  Sound  waves  nre  also  carried  to  the  lubyriiUb  to  a  considerable 
extent  through  the  bones  of  the  skidl  (Fig.  330).  This  expluins  the 
somewhat  startling  fact  that  deaf  persons  hear  tolerably  well  if  tJie 
speaker  places  tlie  tips  of  his  fingers  against  the  fiirehead  of  the  listener. 
Weber's  well-known  experiment  demonstrates  that  when  a  tuning  fork 
of  612  vibmlions  is  placfnl  upon  lh<*  skull  and  the  external  meatus  is 
artificially  closeil  witli  the  finger,  the  vibrating  fork  js  heard  much  better 
on  that  side.  In  other  wor<ls,  bone  conduction  is  thus  increased.  Though 
it  is  thus  increased  in  intensity,  it  is  still  less  tlian  hv  air  conduction. 
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Air  and  bone  n>n*lurliun  (srttVniAtipl .  1.  rrranitun;  3.  C^rvlmim;  3.  niuliUirjr  iHrrvc  ff<}«n<  to 
t«ni]»r>rBl  Idhe;  4.  UbyrinUi;  5.  tyuipiuiuiu  and  aurirlcii;  6,  auditory  meatus;  7,  pinnir:  a,  Ituiiiic 
fiirk  plot-i^l  III!  ili^  v«rt«x;  a  t>,  o»ttAl  biiiu  ootiducUfin;  ae,  (^rnnjotympanal  lioitc  cumluetion;  d, 
liiiiiiiE  fork  held  in  front  ol  tlic  cur;  tie,  air  rdintiii-tiun.      <AflCT  Brliltl-Polltptr, ) 

In  the  normal  ear  hearing  by  bone  conduction  for  tuning  forks  is 
a  little  more  than  one-half  of  that  for  air  conduction.  The  relative 
duration  of  hearing  by  bone  and  air  conduction  varies  greatly  with  differ- 
ent forks  of  the  same  number  of  vibrations.  It  will  abo  vary  with  the 
point  of  contact  made  with  (he  fork.  For  example,  it  is  heard  a  little 
longer  when  place<i  over  the  mastoid  antrum  than  when  placed  on  the  tip. 
It  is  cnstoniiar}*  with  most  otologists  to  place  it  Iwtween  these  two  points^ 
just  pasterior  (o  the  external  meatus.  PoHlzer  has  called  attrntion  to 
the  varving  results  obtaincil  by  forks  of  the  same  number  of  vibrations. 
Each  set  of  forks  should  therefore  Ix*  carefully  and  repeatedly  tested 
upon  normal  cases,  so  as  to  establish  their  nonual  register.  By  normal 
re(jiittiT  is  meant  the  length  of  time  the  fork  is  heard  in  normal  ears  by 
bone  conduction  when  place<i  over  the  mastoid  just  liack  of  the  external 
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auditory  lupatus,  and  the  time  it  is  heard  by  air  eondiiction  when  held  as 
near  as  possible  to  the  auditory  meatus.  (Iradcnigo,  at  the  Limdoii 
International  Congress  of  Otologists,  gave  a  sehoine  for  Uie  uniform 
record  of  tlie  fmietioiial  tests,  in  which  he  gives  the  registers  of  the  forks 
used.  This  should  be  done  by  uU  observers.  In  this  way  the  records 
will  be  of  uniform  standard  and  value. 

(r)  The  tensor  tympaiii  and  the  .stapedius  mit.scle.*;  have  long  lieen 
regardevi  as  the  tension  regulators  of  the  o.ssieular  chain,  the  .stapedius 
countei'!>alancing  the  teii'n>r  tvnipani.  A  few  years  ago  L>r.  T.  K. 
ilumbuld  wrote  an  article  to  the  ciTect  tliat  they  were  the  tone-selecting 
muscles  of  the  ear,  just  as  the  ciliary  muscles  are  the  viewpoint  selectors 
of  the  eye.  In  other  words,  that  they  are  the  focusing  muscles  of  the 
ear.  He  says  that  through  their  action  the  ear  is  enabled  to  .seleel  a 
particular  voice  from  a  multitude  of  voices;  and  that  they  attune  the 
drumhead  to  catch  and  transmit  to  the  labyrintli  tlie  sound  waves 
selected  at  will  by  the  listener. 

id)  The  ronnal  ears  of  a  given  .subject  perceive  .souiul  in  its  actual 
pitch.  Both  cars  perceive  it  exactly  alike.  They  perceive  sound  co- 
ordinate hi  pitch,  timbre,  and  intensity.  In  certain  pathological  states 
one  or  both  ears  may  get  "out  of  tune." 

Principles  Underlying  the  Tests  of  Hearing.— 1.  The  normal  range 
of  hearing  is  from  Iti.OOO  tu  48,0{>l)  double  vibratioiLS  per  second. 

2.  When  the  eoniiucliim  apparatus  is  diseased  or  obstructed,  the  power 
to  hear  high  tones  is  impaired  or  lost. 

3.  When  the  perception  appanilus  is  diseased,  the  power  to  hear  high 
tones  is  lost. 

4.  Tlie  normal  ear  hears  about  twice  as  long  by  air  conduction  as  by 
bone  conduction.  That  is,  a  fork  heard  hy  bone  conduction  for  twenty 
seconds  will  be  heanJ  about  forty  seconds  when  held  clase  to  tlie  ear. 

5.  When  the  conduction  apparatus  is  diseased  or  obstructed,  lM>ne 
conduction  is  increased  and  the  time  left  in  which  the  fork  sliould  lie 
heanl  by  air  conduction  is  dirnintslied;  or  l)one  conduction  may  lie  so 
much  increased  that  the  fork  is  heard  longer  than  by  air  conduction. 

6.  When  the  pen-eption  apparatus  is  disease*!,  bone  conduction  is 
diminished  or  shortened,  so  that  the  relative  time  of  hearing  by  air  con- 
durtiim  is  exaggerated. 

The  Practical  Application  of  the  Functional  Tests.— We  are 
now  ready  to  discuss  the  applicatiun  uf  some  of  the  most  approved 
physiological  experiments  pertaining  to  the  ear,  with  the  hope  of  arriving 
at  some  conclusion  as  to  ttieir  value  as  aids  in  diagnosis  and  prognosis. 
It  is  not  a.4sunte<l  by  the  writer  that  a  c<trn'ct  diagnosis  camiot  u.sually 
be  made,  or  at  least  fairly  accurately  gueaved  at,  without  the  use  of  the 
functional  tests.  We  grant  as  much.  The  only  fpiestion  herein  dis- 
cussed is  as  to  tlie  reliability  of  the  tests  in  those  cases  in  which  there  is 
some  doubt  as  to  the  fliagnosis.  The  otologist  should,  however,  muke 
constant  use  of  the  tests,  in  onler  that  he  may  become  skilful  in  their 
application  and  in  his  deductions  therefrom.  It  Is  necessary,  llierefore, 
to  make  it  a  routine  practice  of  applying  them  to  all  or  nearly  all  rases 
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coming  under  the  obsenatioii  of  tlie  pliysiciaii.  Hlie  writer  has  for 
several  years  made  this  bis  practice  in  both  private  and  clinical  work, 
and  he  feels  that  }ie  has  been  well  rewarded  for  his  trouble.  The  convic- 
tions herein  expressed  are  based  upon  this  experience. 

The  Watch  TestB. — This  itislriuiient  ]ia.s  long  Ix-en  used  to  test  the 
acutene^s  of  hearing,  and  is  of  more  or  less  value.  The  patient  may  be 
able  to  hear  the  watch  distinctly  at  about  the  normal  distance,  and  yet  not 
understand  conversation,  or  vice  versa.  While  it  may  not  afford  an 
accurate  means  of  diagnosis,  it  is  often  tlie  means  by  which  comparisons 
may  Ijc  readily  made  from  time  to  time  during  the  progress  of  treatment. 
In  catarrhal  inflammation  of  the  middle  ear,  and  especially  of  the  Eusta- 
chian tube,  the  watch  may  be  heard  distinctly  one  day,  and  indistinctly, 
or  not  at  all,  another  day.  This  variation  is  rather  diagnostic  of  this  type 
of  ear  disease,  and  is  accounted  for  by  the  intermittent  stoppage  of  tlie 
lumen  of  the  tube  and  the  subsequent  absorption  of  the  oxygen  from 
the  middle  ear.  When  the  tube  becomes  elear  again  air  is  rej?tored  to 
the  tympanic  cavity,  and  the  normal  tension  of  tlic  drundiead  and  the 
ossicular  chain  is  restored.  I  use  two  watches,  one  a  high-pitched  ticker, 
the  other  a  low  one.  The  low-pitched  ticker  is  the  one  dollar  IngersoU 
watch,  which  can  be  heard  at  a  distance  of  one  hundred  and  twenty 
inches,  while  the  high-pitched  ticker  (a  PaiUard's  non-magnetir  Sw^iss) 
can  be  heard  at  five  feet. 

Protd' s  mi'tkcxi  of  recording  the  result  of  the  test  is  used,  t.  e.,  the  num- 
ber of  inches  the  watch  is  heard  by  the  normal  ear  is  used  as  the  denomi- 
nator, and  the  distance  at  which  it  ts  actually  heard  as  the  numerator. 
Thus,  if  the  Paillard,  or  high-ticker,  is  used,  and  is  heard  at  ten  inches, 
the  fraction  fjf  expresses  the  result.  If  the  loud-ticker  is  used,  and  is 
heard  at  thirty  inches,  the  fraction  yj^  expresses  the  result.  There 
are  five  ways  of  using  the  watch,  namely:  (a)  Finding  the  distance  at 
which  it  is  heard  u])on  approaching  the  ear;  (b)  placing  it  in  finn  contact 
with  the  auricle;  (c)  plueing  it  against  ihe  mastoid  process;  (d)  placing  it 
between  the  teeth  and  noting  in  which  car  it  is  heard  the  plainer,  as  in  the 
Wel>er  experiment ;  nnd,  finally,  {e)  after  first  finding  the  distance  at  which 
the  watch  is  heard  upon  approach,  and  then  noting  how  much  farther 
it  can  be  heard  upon  withilrawing  it  from  the  ear.  As  before  stated. 
Rumhnld  uses  the  latter  test  to  ascertain  a  tonicity  of  the  middle  ear 
muscles.  The  writer  has  also  used  it  for  the  same  purpose  for  the  Inst 
eight  years  and  fintls  improvement  in  atonic  cases  following  the  admin- 
istration of  strychnine  and  iron,  and  rest  and  outdoor  exercise.  Whether 
this  is  due  to  increased  tonicity  of  the  muscles  or  other  causes  1  will  not 
attempt  to  state. 

The  Voice  Test. — In  1S71,  Oscar  Wolf  publishe^l  his  conclusions  as  lo 
the  voice  as  a  means  of  testing  the  organ  of  hearing.  He  found  the 
letter  II  to  be  the  lowest  m  the  scale,  having  12S  vibrations  per  second, 
while  the  liighest  number  of  vibrations  was  given  by  S  which  gave  from 
6400  to  10,S40  vibrations  per  second.  Hence,  by  the  use  of  these  conso- 
nants we  may  test  the  hearing  for  the  lower  and  within  two  octaves  of 
the  highest  musical  tones.    With  marked  limitations  this  experiment  may 
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lie  iiacd  to  differentiate  between  disease  of  tlie  middle  ear  and  of  the 
labyrintlt.  In  other  wortis,  he  found  .s|)ee<:h  to  be  confined  within  about 
lij  octaves.  The  greatest  slrejigtli  and  tiinbre  belong  to  the  vowel  A 
which  can  be  heard  252  m.,  and  the  smallest  to  the  consonant  II,  which 
can  be  heard  8.4  m.  dislAncc.  Ileclassifies  the  various  sounds  and  letters 
so  that  they  may  be  used  for  testing  purposes.  There  are  several  objec- 
tions to  this  method  of  testing,  In  spite  of  tlie  great  amount  of  scienlific 
investigation  bestowed  upon  it  by  \Volf,  Clarence  Blake,  and  others.  If 
words  are  used,  the  patient  often  hears  the  vowel  sounds  distinctly,  and 
if  numerals,  he  experiences  the  same  difficulty  with  the  additional  one 
of  attempting  to  infer  the  nund)er  hy  sequence.  Tlien,  too,  there  is  (he 
difference  in  quality,  timbre,  pitch,  and  carrying  quality  of  the  voices  of 
different  olwervers.  This  difference  is  less  pronounced  in  (lie  whispere<l 
voice,  especially  if  it  is  given  out  with  the  residual  air.  In  fact,  when 
the  whispered  voice  is  used  it  should 
be  given  only  with  the  residual  air,  Fiq.  sav 

thus  rendering  all  voices  more  nearly  ^^ 
alike.     An  intelligent  application  of 
this  method  will  aid   in   diagnosis, 
and    in   noting    the  prepress    made 
under  treatment. 

Dr.  Harry  Kahn  recently  called 
attention  to  Politzcr's  method  of 
lengthening  the  room  when  it  is  too 
short  to  test  he  hearing  by  the  voice. 
The  examinitig  sui);eon,  when  at  the 
extremity  of  the  room,  by  turning 
his    back    to  the    patient    increases 

the  distance  by  one  third.  If  the  <listance  is  still  too  short,  it  may 
be  increased  to  two-thirds  by  turning  the  patient's  bad  ear  to  the 
opposite  wall. 

The  PoUtxer  Acoumeter.— This  instrument  (Fig.  337)  was  designed  to 
take  the  place  of  the  watch,  or  at  least  to  supplement  it,  and  can  be  heard 
at  about  40  feet.  All  of  the  instruments  are  supposed  to  be  of  the  same 
pitch  and  timhre.  but  in  the  mad  rush  of  American  dealers  I  fear 
little  attention  has  been  given  to  their  exact  construction.  It  is,  however, 
a  valuable  a4ljunet  to  the  watch  tests,  and  may  be  applied  in  the  same 
way,  4U  feet  being  taken  for  the  denominator,  and  the  actual  number  of 
feet  at  which  it  is  heard  as  the  numerator.  I'olitzcr  and  Liicae  claim  it 
more  nearly  corresponds  with  (he  voice  test  than  either  the  watch  or 
the  distance  test  with  the  tuning  forks. 

Many  ingenious  physiological  tests  of  more  or  leas  value  have  lieen 
devi3e<l,  but,  after  all,  tlie  most  valuable  are  those  made  with  the  tuning 
forks  and  the  whistles.  We  will  now  proceed  todiscus.s  some  of  the  more 
valuable  ones. 

The  Range  of  Hearing. — As  already  stated,  the  normal  range  of 
hearing  for  adults  under  fifty  years  of  age  is  from  10  vibrations  to  4X,000 
|>er  second.     After  the  fiftieth  year  this  may  be  reduced  to  37,tX)0  per 
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second.  In  other  words,  l!n'  upper  rej^islur  is  lowerw!  l>v  iho  rhiiiigps 
Incident  to  senility.  The  range  of  hearing  varies  in  diHferent  irirlivirU 
uaU  according  to  *ige  and  the  pntholD^ical  eontiition  of  the  auditory 
apparatus.  'J'he  lowest  tones  perceive*!  are  lietween  16  and  2*i  viKrations 
per  second  (I'yer),  while  the  highest  andihlc  lone  is  e\  with  41I,9<>0  vibra- 
tions (Landoia  and  Stirling).  In  youth  tiie  upper  limit  is  about  one 
octave  lower,  or  e\  with  2(),4?i0  vibrations  per  second.  In  Ijeffinniiig 
senility  it  is  al)uut  ii"  or  13,053  vibrations,  while  in  very  old  persons  it  is 
near  g"  or  12,2JSS  vihratidns  per  set-ond  (Zwaardeinuker). 

The  foregoing  data  slioidd  be  borne  in  mind  in  estimating  the  probable 
significance  of  tests  of  the  range  of  hearing,  as  it  is  apparent  that  there 
is  no  fixed  upper  limit  of  hearing,  since  it  varies  in  the  same  itidivi<lual 
at  different  periods  in  his  life.  There  is  also  quite  a  distinct  variation  in 
tJitycretit  individuals  of  the  same  age.  Any  ranrked  variation,  however^ 
from  the  above  figures  would  in  most  instances  indicate  the  presence  of 
some  pathological  process  within  the  auditor}'  apparatus. 
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Teatinc  Lhn  hiwrint  witli  the  Oi»]tnn-IC(llemAnn  whittle  at  ei|cht«en  inobes 

By  referring  to  the  third  j>rinciple  (p.  5S.'i)  we  find  that  high  tones  are 
dinunished  or  lost  in  disease  of  the  perception  or  nerve  apparatus,  hence, 
in  applying  this  principle,  tlie  age  of  the  patient  should  iw  taken  into 
account.  The  upper  limit  of  hearing  is  also  lost  in  certain  conditions 
of  the  middle  ear,  notaI>ly  in  marked  rt'traction  of  the  menibrana  tnnpaiii, 
whereby  the  foot  plate  of  the  stapes  is  forced  inward  agaiitst  the  laby- 
rinthine Hnid.  This  increased  pressure  so  atfects  the  terminal  endings 
of  the  auditory  nerve  as  to  interfere  with  the  piTception  of  high  tones. 
This  condition  can  usually  be  differentiated  from  true  labyrinthine  or 
ner\*e  deafness  by  inflation  of  tlie  middle  ear.  This  procedure  usually 
restores  tlie  normal  tension  to  the  membnina  tympani  and  the  assiclej?, 
and  thereby  relieves  the  increased  intrat_\Tnpanic  tension.  The  upper 
limit  of  hearing  being  restored,  the  diagnosis  can  easily  be  ma<le. 

The  best  outfit  for  making  a  complete  test  of  tlie  range  of  hearing  is 
the  Bczold-Kdieniann  set  of  forks  and  whistles.  With  these  every 
musical  tone  from  I0,0(K1  to  4S,000  vibrations  eau  l*e  rested.     Tliis  is 
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very  important  in  certain  cases^  especiuUy  in  deaNmuteii.  It  is  a  well- 
known  fact  that  a  lar^o  jwrcentagedf  so-oal!e(!  flcaf-rniitcs  are  not  totally 
deaf.  Iiiil  only  lo  such  an  extent  that  Ihcy  do  not  hear  well  enonjrh  to 
acc|iiirf>  speech.  Then,  too,  some  of  ihcni  have  oases  of  hearing,  only 
peix!eiving  certain  tones  in  the  entire  range  of  hearing.  In  such  cases 
these  tones  should  be  ascertained,  and  the  patients  should  be  trained  to 
distinguish  soniids,  musical  tones,  and  speech  at  these  pitches.  The 
inforniation  gained  liy  tins  simple  method  may  he  made  the  avenue 
through  which  some  of  the.se  poor  unfortunates  are  brought  within  the 
range  and  influence  of  tlie  greatest  pleasure  in  life,  namely,  social  con- 
ver.'^atioti  with  iheir  fellow.^.  Harlmann's  set  of  tuning  forks  (Fig.  H;i!)), 
while  it  is  very  abbreviated,  an.swprs  ver)'  well  ftir  the  nnlinary  examina- 
tions. It  is  not,  however,  free  from  overtones,  and  does  not  meosure 
the  lower  range  of  hearing.  The  Galtoa  whistle  gives  the  upper  range 
of  liearing. 

By  referring  to  the  second  principle  (p.  r)85),  we  find  that  in  dLseaae  of 
the  conductioti  apparatus  the  power  to  hear  tones  of  the  lower  register  is 
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impaired  or  lost.  Loss  of  hearing  for  low  tones  is,  therefore,  usually 
a  sign  <»f  tubal  catarrh,  middle-ear  disease,  or  obstruction  of  the  external 
meatus.  It  must  not  l>e  forgolleii,  however,  that  the  portion  of  the  nerve 
apparatus  eoncenied  in  the  perception  of  low  tones  may  l>e  diseased, 
while  the  other  parts  are  not  affected.  In  this  ca.se  the  loss  of  low  tones 
would  not  signify  nii<ldle-ear  disease.  These  eases  are  excTedingiy  rare, 
ariil  would  nftt,  (herefon-,  often  confuse  the  observer. 

The  Weber  Experiment.  -'Iritis  is  one  of  the  best-known  and  most 
reliable  tests  made  wifli  the  forks.  Welter's  experiment  consisted  in 
placing  the  tuning  fork  c%  .512  v.,  on  the  median  line  of  the  skull,  and 
tlien  closing  tlie  external  meatus  of  one  ear  with  tlie  finger,  under  which 
condition  he  found  the  sound  lateralii'.ed  towani  that  ear.  Clinically 
il  has  been  shown  that  when  the  miihlle  ear  is  diseased,  or  the  external 
meatus  is  obstnict4>d  by  cerumen  or  otiier  morbid  c{>nditions,  the  sound 
for  the  vilirating  timing  fork  (when  on  the  median  line  of  the  skull)  is 
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latcralize<t  to  the  affected  ear;  and  that  wbeti  tiie  labvrintb  is  affected 
the  .sound  is  latrralizcd  toward  the  mmffccte^l  ear.  Tills  ride,  like  all 
rules,  has  cxce]>tinn.H.  If  thp  middle  ear  and  (he  labyrinth  are  both 
affected,  there  are  iiianifcstly  two  opposing  conditions,  one  increasing 
und  the  other  decreasing  bone  conduction  (Figs.  340  and  341). 
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Fio.  340- — Tlw  Wrl^^r  rxivrmimnl  wiili  lh#  H  tunini  foriu  TIi»  tutlleitt  i»  cl«if  in  ih»  Irft  »«( 
and  tli«  Nouitd  lmt«mUsp«  to  (he  left  «nr,  thiu  IndioAtlni  HiiwiB  of  the  ■oua<l-«oiiiluctt<ia  itppkniiu 
iir  ll)<*  Mt  tAr. 

Ku,.  34]. — Th«  Wvlwr  expsriiiMnit  witb  llw  c*  tumos  foik.  Hii  pafiriil  I*  AemI  In  Iti*  Irff  mr 
Hiid  tUf  nniind  lBt«>nib«n(  tr>  tho  risht  or  coml  «Ar,  thus  IndlcitlDS  flJM«M  of  Lfa«  iieropptHMi  «|)ti*- 
raiuH  CUI'iyritiih)  tif  tlx*  left  «*r. 


In  such  cases  dependence  must  be  placed  upon  a  much  more  extended 
examination.  Indeed,  dependence  should  rarely,  if  ever,  be  placed  upon 
a  single  test. 

Another  exception  to  the  rule,  which  has  l>een  noted  by  several 
ohsen'ers,  is  often  found  in  cases  in  which  Itoth  middle  ears  are  affected, 
but  unequally.  Ordinarily  the  fork  is  tutenLli/x>d  towanJ  the  side  most 
affected,  but  the  opposite  is  often  tnie.  Hence,  in  bilateral  deafness 
the  Weber  experiment  is  not  so  reliable  as  in  unilateral  deafness. 
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In  simple  or  iincompliL'ated  labyrinthine  disease,  however,  the  fork 
is  almost  univci-sally  lateralized  toward  the  good  ear.  Jacobson  and 
Politzer  have  never  seen  an  exception  to  this  rule  in  undoubted  casct. 
The  test  seems,  therefore,  to  be  a  reliable  one  in  this  class  of  eases. 

The  accuracy  of  the  Weber  test  will  depend  ven*  much  upon  the  fork 
uaeil.  In  nearly  all  cases  the  best  results  are  obtained  with  fork  c', 
512  V.  Occasionally  better  results  may  he  had  with  lower  ones.  Forks 
of  more  frequent  vibrations  should  not  be  used,  us  they  often  give  exactly 
the  opposite  result.  They  are,  tlierefore,  useless  for  making  this  lest. 
In  exceptional  cases  a  c*,  512  v.,  fork  may  not  be  at  all  adaple<i  for  this 
test.  When  we  remember  that  a  fork  of  a  higher  pitch  should  never  be 
used,  we  can  rt^adily  understand  why  a  c^  fork  with  marker!  overtones 
should  not  Ik*  used.  The  high  overtones  might  so  couiiterbaliiTicc  the 
true  tone  of  the  fork  that  it  would  be  a  question  as  to  which  was  referred 
to  by  the  patient  in  response  to  the  test. 

According  to  Politzer,  when  the  patient  is  in  doubt  as  lo  which  ear  peiv 
ceives  the  sound,  the  sound  will  be  lateralized  if  ear  specula  are  inserted 
in  both  external  meatuses.  He  also  calls  attention  to  the  fact  that  in 
double  chronic  middle-ear  disea.se  the  sound  of  the  fork  may  be  lateral- 
ixed  to  one  side  when  placer!  on  the  vertex,  and  to  the  other  when  placed 
on  the  maxilla  or  the  bridge  of  the  nose. 

The  Weber  test  is,  therefore,  found  to  be  the  more  reliable  in  uni- 
lateral middle-ear  disease,  somewhat  less  reliable  in  labyrinthine  disease, 
and  still  less  reliable  in  double  chronic  middle-ear  affections. 

The  Schwabach  Test. — The  Schwabach  test  is  made  with  a  vibrating 
A  furk,  by  first  placing  it  upon  the  vertex  of  the  examining  sui^eon 
until  it  ceases  to  Ix?  heani,  and  then  transferring  it  to  the  vertex  of  the 

f>atient,  note  I>pijig  made  of  the  relative  length  of  lime  the  fork  is  h(^rd 
ly  the  .surgetin  and  the  patient.  It  has  been  shown  by  Siebcnmann, 
Bexold,  Hollingcr,  and  others  that  in  hyperostosis  of  the  l>oiiy  capsule 
of  the  labyrinth  (spongifying),  lione  conduction  for  tliis  fork  is  greatly 
prolonge<i,  i.  e.,  ten  to  sixty  seconds.  In  view  of  this  fact,  tlie  Schwa- 
l>ach  test  is  often  of  great  a.H.sistance  in  diagnosticating  this  disease. 

The  Rinni  Twt.— In  (his  test  only  the  difference  between  Ixme  and  air 
cou<luctioh  is  reconled.  For  instance,  if  bonecoruluction  b?  twenty-five 
seconds  and  air  conduction  is  fifteen  seconds,  it  is  recordtNl  negative 
Hinn^,  or  Rinn£ — 10".  If  air  conduction  is  ten  seconds  longer  than 
bone  conduction  it  is  recorded  positive  Rinnt*,  or  Rinn<*-I- 10".  If 
hearing  by  air  conduction  exceeds  that  by  Ume  when  applied  to  the  deaf 
car,  there  is  nen'C  deafness,  and  when  bone  conduction  exceeds  that  by 
air  when  the  fork  is  applieti  to  the  deaf  ear  there  is  middle-ear  deafness. 
This  test  is  not  so  reliable  as  the  \Vcl>er.  but  is  nevertheless  one  that 
shotdd  alwavs  be  used  in  conjunction  with  the  other  tests  (Figs.  342 
and  343). 

Accorduig  lo  I,ucae  the  Rtnn<$  lest  is  only  reli»ble  when  hearing  for 
whisperetl  conversation  is  rciiuced  to  I  m. 

If  there  Ls  increase  afbtme  conduction  to  such  an  extent  lluit  a  negative 
Rinn^  is  obtained,  the  test  is  reliable.     If,  however,  bone  conduction  is 
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only  increased  to  a  moderate  extent  and  a  plus  lilnnd  is  obtained,  it 
does  not  affor^I  much  iiiformntiun.  The  more  profound  the  dcafne^ss 
from  the  middle-car  disease  the  more  reliable  is  the  (est. 

If  (here  is  a  eorrf^sftomlencr.  Itetween  the  results  of  the  niiige  of  liear- 
injj,  Weber,  and  tlu'  Kinn^*  tests,  the  latter  is  adflitinnal  proof  of  the 
pathologieul  eonilition  j>resent.  Thus  if  a  patient  complains  of  deiifness 
in  the  rjglit  eitr,  and  llie  Weber  test  hiterulizes  the  sound  to  the  rijjht  side, 
and  the  Rinn^ — ^10",  the  llinni?  corroliorates  the  other  tests  and  confirms 
the  other  signs  pointing  to  middle-ear  disease.  There  are  many  cases 
in  which  the  diagnosis  is  in  doubt  when  the  information  afforded  by  the 
various  physiological  tests  renders  the  diagnosis  clear.  When,  however, 
there  is  a  minus  Uinm^,  willi  dunitimi  i»f  bone  eonduetion  also  shortened, 
there  ma^  l>e  some  doubt  as  to  the  sigrjiheance  of  the  negative  or  minus 
Rinn^.     In  such  cases  there  may  be  present  lx)th  middle  and  labyrin- 
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Flo.  842. — Bhnwlna  lh«  Rinndl  a'  fork  in  iMwitian  on  the  miwt<dd  ptrtoeM  is  the  ItJnnf  UM. 
Fta.  343. — StiMwiiiK  tlt«  Kinu<  a'  fork  livid  rliwp  In  lit*  Mr  in  Rjnntf's  ttmX. 

thine  di.sejkse.  This  ap])arently  anomalous  n'.snlt  is  often  ven.'  signiH- 
eant,  and  should  lead  to  mast  careful  investigation  and  to  a  verj*  guarded 
prr^osi.^  aji  to  the  hearing.  It  is  often  the  oa.se  that,  through  the  very 
contradictions  arising  from  the  tests,  we  are  enabled  to  arrive  at  a 
correct  idea  as  to  the  location  and  extent  of  the  path<dogieal  process. 

In  middle-ear  disease,  affecting  one  side  only  and  of  moderate  degree, 
the  WrU-r  i.s  the  mure  reliable  test. 

In  thear/*'f/  theUinn^  test  is  not  so  reliable, on  account  of  the  diminished 
bone  conduction  hici<icnt  tn  senility. 

In  mar/ced  dfajnesji,  when  the  Riiun^  gives  a  positive  result  (plusUinn^), 
it  is  a  fairly  reliable  sign  of  nerve  involvement. 

The  tuning  fork  best  suited  for  n>aking  this  experiment  is  n',  although 
it  may  be  ma4{e  with  higher  pitched  forks.  With  higher  forks  than  a'  it 
is,  however,  difficult  tu  eliminate  hearing  by  air  conduction.     Unlike  the 


TffE  FVS'CTIOXAL  TESTS  OF  UEAUING 


593 


Welicr,  (he  lower  forks  are  not  siiitrd  to  this  test,  its  upon  the  mastoid  the 
patient  rnnnot  so  easily  distinguish  l>etwecn  the  mcchanicnt  vibrations 
and  the  tnne  e»f  tiu>  fork. 

Tlie  fork  used  should  have  its  register  cstaldislicd  by  niunenms  experi- 
ments u|>on  normal  ears,  and  iti  piilfHshing  repurls  of  cases  this  register 
should  be  named  (unless  the  Bezold-Edlernanii  forks  are  nsed). 

The  OelW  Test. — This  test  is  base<l  upon  the  physiological  expc;iment 
of  C(tni|»rpssiiig  the  air  in  the  externa!  au<ht*)ry  meatus,  while  the  vibrat- 
ing fork  is  upon  the  vertex.  At  the  time  of  compression  the  perception 
for  the  tone  of  the  f<irk  is  greatly  diminishetl  in  a  normal  ear.  This  is 
clue  to  the  increased  pressure  within  the  labyrinth.  According  to  Gell^, 
if  [here  is  ankylosis  of  the  foot  plate  there  will  be  no  change  in  the  (one; 
he  tlicrefore  claims  it  Ls  of  value  in  diagnosticating  this  condition.  On  the 
other  hand,  if  there  is  marke<l  deafness  and  the  tone  is  greatly  diminished 
with  each  compression  of  the  air  in  the  meatus,  it  signifies  that  the  foot 
plate  is  freely  movable  and  (hat  deafness  is  due  to  la!>yrinthine  disease. 
The  eompre.ssion  shouM  not  i>t'  Hia<le  with  the  finger  inserted  into  the 
meatus,  but  should  be  dniii'  with  u  Delstanche  masseur  an^l  Sickle's 
otoscope,  or  some  other  contrivance  which  will  drive  the  dniiuhead  and 
the  ossicles  inward  compressing  the  labyrinthine  fluid,  and  even  then 
it  often  fails  to  atTonl  information. 

Bing  Test,  No.  1. — This  test  is  also  used  to  differentiate  between  middle- 
ear  and  lal)yrintliinf  aireclions.  The  experiment  is  based  upon  the  fact 
that  when  the  tuning  fork  upon  the  mastoid  ceases  to  he  heard,  it  is 
heard  anew  when  the  external  meatus  is  closed  with  the  finger.  In  cases 
with  pronoimewl  deafness,  if  closing  itie  meatus  d4>ps  not  develop  the 
tone  anew,  it  is,  accordmg  to  liing,  a  sign  of  nnd<lle-ear  disease,  whereas 
if  if  is  hearti  again  (in  cases  of  pronounced  deafness),  it  is  a  sign  of  laby- 
rinthine disease.  This  test  seems  to  be  of  value  only  in  very  severe  deft- 
ness. 

BingTest,  No.2. — This  test  is  usually  referred  to  as  the"entotic"  use 
of  the  speaking  tube.  The  puq>osc  of  the  test  is  to  differentiate  l)etwccn 
ankylosis  of  the  foot  plate  of  the  stapes  and  adhesive  bands  or  other 
pathological  eomlitions  which  hinder  the  mallnus'and  the  incus  in  trans- 
mitting sound  waves.  The  test  is  made  by  comparing  the  hearing  of  a 
patient  thrriugh  a  speaking  tube  applied  to  the  external  meatus  and  one 
applied  thn>ugh  the  Eustachian  catheter.  If  the  patient  hears  better 
through  the  sjieaking  tulie  by  way  of  the  catheter  than  he  does  through 
the  external  meatus,  the  inference  is  that  the  foot  plate  is  freely  movable, 
while  the  malleus  and  tlie  incus  are  fixe^J  or  hindered  in  their  vibratious. 
If  such  is  the  case,  a  rational  treatment  is  at  once  suggested,  t.  e.,  either 
the  freeing  <»f  tlie  malleus  and  the  incus  from  the  axlhesions  or  ottier 
hindrances,  or  the  removal  of  one  or  lioth  o.ssicles,  preferably  onlv  the 
incus.  The  sound  wavc-5  might  then  reach  the  foot  plate  through  the 
vibrations  of  the  air  in  the  tympanic  cavity  and  hearing  be  materially 
improved. 


CHAPTER   XXXIV. 

THE  GENERAL  ETIOLOGY  OF  DEFECn\'E  HEARING. 

Defects  of  hearing  may  arise  from  any  condition  that  alTects  the  func- 
tional integrity  of  the  conduction  or  the  perception  apparatus  of  the 
organ  of  hearing.     It  may  be  stated  as  a  general  taw  that  the  deeper 
(nearer  the  acoustic  centre)  the  lesion  the  more  profound  will  be  the 
disturbance  of  hearing. 

A.  Defects  of  Hearing  Due  to  Lesions  of  the  Auricle.— This 
division  of  the  subject  may  Ije  passed  by  without  anal}'sis,  as  there  is  but 
slight  impairment  of  hearing,  even  from  the  total  loss  of  the  auricle. 

B.  Defects  of  Hearing  Due  to  Affections  of  the  External 
Meatus. — (a)  Inspissated  cenimen.  (6)  Furunculosis.  (c)  Derma- 
titis, id)  Eczema,  (e)  Foreign  bodies,  animate  and  inanimate,  {/) 
Exostosis  of  the  meatus,  (g)  Collapse  of  the  cartilaginous  meatus. 
(A)  Congenital  atresia  of  the  meatus,  (t)  Congenital  absence  of  the 
meatus,     (j)  Cholesteatomatous  material. 

A  glance  at  tlie  forgoing  analysis  makes  it  apj>arent  that  hearing  is 
diminUhed  on  account  of  the  obstruction  to  the  transmission  of  sound 
waves  through  the  external  auditory  meatus  and  by  the  congenital 
absence  of  this  canal.  Congenital  absence  of  the  external  auditory 
meatus  is  nearly  always  attended  by  absence  of  the  middle  and  the 
internal  ears,  hence  the  deafness  may  be  attributed  more  to  the  latter 
than  to  the  former. 

Cholesteatoma  within  the  meatus  is  u.sually  concomitant  with  the 
same  process  in  the  mi<ldle  ear  and  the  pneumatic  cells  of  the  mastoid, 
hence  the  defect  of  hearing  is  largely  due  to  the  condition  of  the  middle 
ear  an<l  the  mastoid  spaces. 

With  these  exceptions  the  obstructions  in  the  meatus  account  for 
deafne.ss.  It  shouUl  be  siiifl,  however,  that  inspissated  cerumen  in  the 
meatus  is  often  a  sign  of  middle-ear  catarrh  and  the  deafness  may  be 
partially  due  to  this  condition. 

Collapse  of  the  cartilaginous  meatus  is  usually  found  only  in  the  aged, 
and  the  deafness  may  be  due  in  part  to  senile  changes  in  the  miildte  ear 
and  labyrinth. 

C.  Defects  of  Hearing  Due  to  Affections  of  the  Drumhead. — (a) 
Perforation,  {b)  Thickening,  (r)  (!alcttrcoiis  deposits,  (rf)  Cicatricial 
tissue,  {e)  Cicatricial  bands  extending  to  the  ossicles  and  the  wall  of 
the  middle  car.  (/)  Retraction.  (7)  Bulging  or  pouching,  {h)  Inflam- 
mation tmyringitis).  (i)  Herpes,  (j)  Traumatic  rupture,  (k)  Frac- 
ture of  the  handle  of  the  malleus,     (l)  Alro]>hy  (lack  of  nonnul  tension). 

It  may  be  stated  as  a  general  acoustic  law  that  anything  which  dis- 
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turUs  the  normal  tension  existing  between  the  drumhead,  the  ossicles, 
and  the  hdivrinthine  fluid  will  result  in  an  impaimienr  of  hefiring.  It 
shotdd  I>e  noted  that  in  nrarly  all  of  the  foregoing  conditions  the  normal 
tension  is  disturbed,  hence  the  deafness. 

Inanumborof  the  catalogued  drumhead  lesions  there  arc,  of  nccessitj', 
pathological  changes  in  the  nuddle  ear  wtiich  in  part  account  for  the 
lieafiiess.  For  example,  perforation  of  the  drundiead  is  nearlv  aUvavs 
attended  by  either  chronic  suppuration  or  cholesteatoma  of  the  midflle 
ear,  and  possibly  of  (he  attic,  the  antrum,  and  the  mastoid  cells.  In 
thickening,  scars,  cieatri<'ial  bands,  calcareous  deposits,  retraction,  and 
atrophy,  middle-ear  disease,  usually  of  a  chronic  inflammatory  nature, 
is  present,  and  in  a  large  measure  accounts  for  the  defective  hearing. 

In  simple  myringitis,  herpes,  traumatic  rupture,  and  fracture  of  the 
handle  of  the  malleus,  the  middle  ear  is  not  usually  involved  and  the 
deafness  U  transitory. 

I).  Defects  of  Hearing  Due  to  Affections  of  the  Middle  Ear.— (a) 
Simple  catarrhal  otitis  media,  (h)  Catarrh  with  adhesions,  (r)  Sclerosis 
of  (he  mucous  membrane,  (rf)  Cholesteatoma,  (e)  Acute  suppuration. 
(J)  Chronic  suppuration,  (ff)  Ankylosis  of  the  ossicles.  (A)  Ankylosis 
of  the  foot  plate  of  the  stapes  to  the  oval  window  (fenestra  of  the 
vestibule),  (i)  Adhesive  bands  uniting  the  ossicles  to  each  other,  to 
the  walls  of  the  t}*mpanum,  and  to  the  drumhead,  (j)  Atrophic  otitis 
media,  (k)  Anemiii  of  the  mucosa  occurring  with  general  anemia  and 
debility.  (0  Loss  of  tonicity  of  the  stapedius  aiul  the  tensor  tympani 
muscles,  (m)  Congenital  <lefcct  or  absence  of  tlie  middle  ear.  (n) 
Granulations  in  the  middle  ear.  (o)  Serous  and  mucous  accumulations. 
(p)  Caries  of  the  ossicles,  (q)  Caries  of  the  walls  of  the  tympaimm. 
(r)  Polypus.  (*)  Rarefying  osteitis  or  spongifying  of  the  bony  capsule 
ftTouufl  the  oval  window. 

In  tlie  foregoing  conditions  we  tintl  the  commoner  causes  of  deafness. 
■^I'lie  acoustic  law  given  in  the  preceding  section  (C),  namely,  that  the 
condition  which  disturbs  the  nonnal  tension  between  the  dnimhead. 
the  nssieles,  and  the  laliyrinlbine  fluid  will  cause  deafness,  applies  with 
especial  force  to  the  affections  in  this  section.  .\I1  or  nearly  all  the  patho- 
h^ical  lesions  named  do  materially  interfere  witli  this  tension,  and  thereby 
interfere  with  the  transmission  of  the  sound  waves  to  the  labyrinth. 
A  study  of  the^se  lesions  will  verify  the  general  lawenunciatcil  at  the  Ix-gin- 
ningof  this  chapter,  that  as  a  general  thing  the  deeper  the  lesion  the  more 
profound  the  deafness.  For  instance,  a  lesion  affecting  only  the  dnim- 
head docs  not  produce  as  profound  deafness  as  occurs  with  ankylosis 
of  tlie  foot  plate  of  the  stapes 

Sclerosis  ol  the  mucosa  of  the  middle  ear  is  often  complicatetl  with  the 
same  process  in  the  bone  beneath  it.  Chronic  suppuration  of  tlie  middle 
ear  is  aUo  often  attendcfl  by  sch'rosis  (ebumation)  of  the  bone. 

Tliis  process  may  extend  to  the  mastoiil  or  to  the  Iwiny  capsule  of  the 
labyrinth,  wnd  thus  augment  the  deafness. 

'I'he  author  has  often  seen  cases  in  whicli  the  deafness  was  improved 
only  after  the  administration  of  iron  and  arsenic.     These  were  anemic 
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and  suffering  from  general  (iebility  of  n  chn>nic  type.  Whether  the 
improvement  was  due  to  an  increased  tone  of  the  stapedius  nnd  the 
tensor  tympaiii  mnscle.s,  or  to  an  increased  tone  and  vital  energy  of  the 
whole  or^an  of  liearjng,  would  he  ditfieult  to  determine.  T.  M.  Humlxjh! 
inclined  to  the  belief  that  the  trouble  was  in  the  muscles.  This  may 
be  true,  as  there  may  be  a  lack  of  muscular  tonicity  here  as  well  as 
elsewhere  in  the  body.  It  may  be  sai<l  with  equal  certainly  that  all  the 
ti,s.siies  of  the  body,  including  (hose  of  all  parts  of  the  auditory  apparatus 
are  lowered  in  tone  and  vital  eneixy.  We  therefore  incline  to  the 
opinion  that  the  ileafnes-s  i\\h'  to  or  concurrent  with  general  anemia, 
accompanied  by  seeming  loss  of  muscular  tone  of  the  tension  muscles 
of  (he  midflle  car,  is  probably  due  to  a  lowered  vitality  of  all  the  part^ 
concerned  in  audition. 

Granulations  and  polypi  in  the  miildle  ear  not  only  interfere  with  the 
trunsinbssion  of  sound  waves  througli  the  middle  ear,  but  they  often 
ohslnict  the  external  meatus  also.  Tliey  usually  signify  necrosis  of  the 
bony  walls  of  the  tympanum  and  an  involvement  of  either  the  cranial 
cavity,  the  niastoiii  4'ell.s,  the  sigmoid  sinus,  tlie  jugular  vein,  or  the 
labyrinth. 

Ankylosis  of  the  foot  plate  of  the  stapes  is  a  serious  condition,  inas- 
much as  it  is  very  diflicult  U\  ]M'rtnanently  overcome.  The  deafness 
and  tbe  tinnitus  are  pronounced  and  exert  u  depres.shig  influence  upon 
the  patient.  Great  care  should  be  exercised  by  the  otologist  in  giving 
tlie  prognosis  in  this  cla.ss  of  cases.  He  should  not  hold  out  false  hope 
of  ultimate  recovery,  but  he  should  so  couch  his  language  that  the  patient 
will  nfit  entirely  abandon  hope.  It  js  tlie  physician's  ofKce  to  cheer  as 
well  as  treat  his  patients.  This  is  doubly  tnie  in  hopeless  car  cases, 
as  they  are  often  despondent  to  the  point  of  suicidal  mania.  Fixed 
attention  arouses  the  brrnimbefl  oi^nns,  and  even  though  a  course  of 
ofhce  treatment  is  not  advisable,  t!ic  patient  should  l>c  told  to  observe 
under  what  conditions  he  hears  most  clearly  and  to  seek  to  adapt  him- 
self to  his  environment.  Expectant  attention  is  thus  arou-sed  and  the 
usefuliiP.ss  of  the  auditorj-  apparatus  is  niuintuineil  at  as  high  a  level  as 
is  possible.  In  addition  to  the  above,  rest  and  the  organic  salts  of  iron 
should  be  jKlTniTii.-^ttTfd. 

K.  Defects  of  Hearing  Due  to  Aftectious  of  the  Eustachian  Tube. 
—  (a)  Catarrh-  (6)  Fibrous  thickening  of  the  mucosa,  (c)  Fibrous 
bands  across  the  lumen  of  the  tube,  (rf)  Fibrous  rings  or  strictun*  of 
the  lid>e.  [e]  Lymphoid  hj-pertrophy  within  the  tube.  (/)  Ilj-jjcrlropliy 
of  the  mucosa,  {g)  General  sclerosis  of  the  mucosa.  (A)  Paralysis  of 
the  [Milatine  muscles  wliieh  rt^ulatc  the  patency  of  the  mouth  of  the  tube. 

The  chief  function  of  the  Ku.staclnan  tulw  being  io  maintain  the 
equilibrium  of  air  pn*.s.surt'  helwinni  the  air  in  the  middle  ear  and  that 
external  to  it,  an  olistniction  to  the  tionnal  passage  of  air  destrovs  the 
etjulllbriura.  The  normal  tension  of  tlie  drumhca*!,  the  ossicles,  and 
the  labyrinthine  fluid  is  disturbc<l,  and  deafness  and  tinnitus  result. 

It  Is  not  usually  recognized  that  lymphoid  liyjMTtrnphy  plays  a 
prominent  part  ui  Eustachian  obstniction.     This  must  be  true,  however, 
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as  there  is  u  considerable  quuntity  of  such  tis.suf>  in  the  mucosa  of  ibe 
tube,  especially  near  its  pharyngeal  end.  The  same  pathological  prcK-'esses 
which  cause  h\-pertrophy  of  the  pharyngeal  and  the  fnucial  tonsils  will 
also  cause  h>'pertrophy  of  the  tubal  lymphoid  lis.sue.  Wc  may,  then, 
speak  of  a  tubal  or  '*  Eustachian  tonsil"  as  a  cause  of  Eustachian  obstruc- 
tion. 

In  long-continued  catarrhal  or  suppurative  inflummations  of  the  middle 
ear,  fibrous  thickeniiij;  or  tibrnus  UiuhU  nmy  lorm  in  tlie  Eustachian 
tube  and  give  rise  to  persistent  deafne.s-s  and  tinnitus  uidess  relievetl  by 
suitable  treoitnient  Air  not  being  admitted  to  the  middle  ear  in  sunicient 
fjuantity,  the  drumheafl  becomes  retractcfl  on  account  of  rarefaeli*m 
nf  the  air  within  the  middle  car,  the  hamlle  of  the  malleus  is  drawn 
inward  and  rotated  on  its  axis,  and  the  chain  of  ossicles  is  forco<l  inward 
and  rrim]>ress  the  labyrinth  Huids.  IVrhaps  a  more  correct  statement 
woulil  bo  tn  say  thai  the  nonnal  tension  lietween  the  drumhead  and 
the  labyrinlli  is  lost,  and  deafness  and  tinnitus  result. 

Tubal  catarrh  (salpingitis)  Ls  much  more  common  t}ian  is  generally 
suppostul,  and  no  <loubt  many  of  the  so-called  cases  of  miildle-eur  catarrh 
are  in  rtfality  of  this  ti.'pe. 

Since  tlic  normal  patency  of  the  tubes  is  controlled  by  the  palatine 
muscles,  any  condition  which  affects  their  innervation  or  motility  will 
cause  defective  hearing.  These  conditions  will  be  considered  in  the 
next  section. 

F.  Defects  of  Hearing  Due  to  Affectiona  of  the  Epipharynx  and 
the  Fauces. — (a)  Postnasal  adenoids.  (5)  Epi])haryngeal  catarrh,  {c) 
Polvpi  or  other  neoplasms,  (d)  Disea.se  of  the  fauoial  tonsils,  (e) 
Adhesions  of  the  anterior  and  the  posterior  pillars  of  the  fauces  lo  the 
tonsils.  (/)  Suppurative  inflammation  of  the  epipharjnx.  (>/)  Paralysis 
of  the  palatine  muscles  (?. 7.,  postdiphtheritic).  (A)  Infections  occurring 
during  the  course  of  the  e.vantliemalous  fevers. 

In  this  category  are  conditions  which  are  fruitful  sources  of  ear  diseases 
and  which  arc  attended  by  impairment  of  hearing.  All  inllammatorv 
conditions  which  involve  the  umctisa  alKiiit  the  pharyngeal  orifices  of  the 
tid>es  .sooner  or  later  e.xtend  within  their  lumens  an<!  cause  more  or  less 
obstruction.  If  theiuHammation  is  of  a  suppurative  type,  the  genn.scnlcr 
the  tube  and  the  middle  ear,  and  may  eventuate  in  an  acute  suppura- 
tive otitis  media.  This  may  become  chronic,  and  cause  permanent 
damage  to  the  entire  middle-ear  apparatus. 

Postnasal  adenoids  are  recognized  as  frequent  antecedents  of  tubal 
and  middle-ear  catarrh  and  deafness. 

Ttie  discussion  luis  often  nni  high  as  to  whether  adenoids  extended  over 
the  mouths  of  the  Eustachian  tubes.  The  free  extremities  of  the  lateral 
mienoid  masses  do,  no  doubt,  often  (x-clude  them.  Perhaps  u  more 
important  padiological  factor  is  that  po.stnasal  adenoids  are  u.sunlly  at- 
tended by  pronounced  postnasal  catarrh,  which  in  many  eases  iM-eomes 
purulent  in  character.  This  often  causes  obstniction  of  the  tubes  and 
thus  give  rise  to  prononnccf!  disturl>ance-s  of  hearing  as  well  as  to 
structural  changes  in  the  middle  ear  and  its  ap^iendages. 
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The  etiological  relationship  existing  between  li^pertrophy  of  the  funeiul 
tonsilij  aiitl  disease  of  the  Eustachian  tuhe  and  the  middle  ear  has  long 
been  recogidzed,  although  not  as  fully  as  tt  should  be.  Their  relationship 
cannot  he  considered  apart  from  that  of  tlie  postnasal  space,  iiowever, 
as  the  same  conditions  which  affect  one  affect  the  other  also.  Thus  tlie 
presence  of  enlaiged  faucial  tonsils  is  usually  attended  by  postnasal 
adenoids.  Both  being  lymphoid  tissue,  they  respond  to  the  same  irri- 
tation and  enlai^e  simultaneously.  Notwithstanding  this  fact,  there 
arc  some  conditions  of  the  faucial  tonsils  which  cause  tubal  obstruction 
independent  of  any  cITecfs  due  to  postnasal  adenoids   (C.  R.  Holmes). 

The  presence  of  diseased  or  enlarge<l  tonsils  produces  chronic  hypere- 
mia of  the  mucosa  of  the  epip'iarynx,  aiu!  oflentime.s  a  chronic  catarrhal 
or  suppurative  inflammation  is  present.  Enlargoti  and  diseased  tonsils 
do  not  always  stand  out  beyond  the  pillars  of  the  fauces.  A  normal 
tonsil  can  neither  be  seen  nor  felt.  Many  of  the  pathological  tonsils  arc 
Hat  and  He  hidden  behind  the  anterior  pillar.  Fynchon  htks  called 
them  "submerged  tonsils."  He  has  also  suggested  that  if  they  are 
examined  "on  the  gag,"  they  will  bulge  fonvard  and  inward  and  come 
into  full  view.  When  thus  e.xamined  they  are  seen  to  be  broad  and  flat 
with  an  trregidar  surface.  In  some  cases  the  lacuna:  are  filled  witli 
debris,  epithelium,  l>acteria.  and  pus,  while  in  others  no  such  accumula- 
tions are  to  be  seer.  This  does  not  prove  that  they  are  not  preM-nl 
in  the  pockets  or  lacunse,  a-s  upon  introducing  a  tonsil  hook  into 
them  yellowish  round  masses  may  be  removed.  In  others  the  masses 
are  encysted,  probably  from  inflammatory  closure  of  the  mouths  of  the 
lacunar.  The  point  I  wish  to  make  is  that,  even  though  the  tonsils  do 
not  project  beyond  the  pillars  and  are  not  apparently  much  diseased, 
they  may  be  the  seat  of  foci  of  infection,  irritation,  and  septic 
material,  which  give  ri.se  to  chronic  catarrh  of  the  epipharATix  and 
the  Eustachian  tvilies.  The  materia!  in  the  lacuns?  affords  a  g*MHl 
medium  for  the  growth  of  bacteria,  the  toxins  of  which  enter  tin* 
lymphatic  and  the  blood- vascular  systems  and  cause  disturbances  iu 
remote  parts  of  the  body. 

G.  Defects  of  Hearing  Due  to  Mastoid  Affections. — As  (he.se 
conditions  are  secondary  to  and  associated  with  pathological  changes 
within  the  middle  ear,  they  will  not  be  diseusse^l. 

H.  Defects  of  Hearing  Due  to  Labyrinthine  Affections.— (a) 
Extra  tension  of  the  labyrinthine  fluid  (mm  great  retraction  of  the 
drumhead.  (6)  Inflammation  of  the  labyrinth,  (c)  Congenital  defects, 
[d)  Hemorrhage,  (e)  Unigs.  (/)  Necrosis,  (g)  Tuberculous  or  sv'ph- 
ilitic  disease,  (ft)  Hypcrostosi.s  or  spongifying  of  the  bony  capsule  of 
the  labyrinth,  (i)  Certain  neuroses  cause  more  or  less  pronounced 
deafness  or  other  dLsturbance-s  of  hearing. 

Increased  tension  of  the  labyrinthine  fluid  prcKluces  deafness.  The 
inereasetl  tension  is  usually  due  to  extreme  retraction  of  the  drumhead, 
whereby  the  foot  pinte  of  the  stapes  is  foi-cibly  driven  inward  against 
the  contained  fluid  within  the  bony  lab\Tinth.  If  there  are  no  firm 
adhesions  binding  the  drumhead  and  the  ossicles  in  this  position,  it  may 
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be  readily  overcome  hy  inflating  the  middle  ear.  This  at  once  relieves 
the  deafuess  and  the  tinnitus. 

Congenital  defect  of  the  labyrinth  is  quite  commonly  found  in  deaf- 
rautes.  It  has  been  leanied  from  careful  functional  examination  (hat 
while  they  are  deaf  to  m«.st  tones,  there  will  be  others  which  they  can 
h<'ar  very  well.     (See  Deaf-mutism.) 

True,  M^ni^re's  disease  is  thought  to  be  due  to  an  apoplectic  form  of 
hemorrhage  into  the  lab\Tinth.  Few  postmortems  have  been  made 
corroborative  to  this  belief.  The  clinical  history  of  the  cases,  however, 
is  in  accord  with  this  idea. 

Syphilitic  and  tuberculous  inflammations  of  the  labyrinth  are  destruc- 
tive, not  atone  to  the  hearing,  but  to  the  tissues  as  well. 

The  excessive  administration  of  quinine  is  sometimes  attended  hy 
pronounced  deafness  which  may  continue  for  several  montlis,  or  even 
permanently.  It  is  probably  due  to  an  anemia  or  a  congestion  of  the 
lab\Tin(hinc  membrane  and  the  auditory  nene  endings. 

Ilarefyiiig  osteitis  of  the  bony  capsule  of  (lie  labyrinth  causes  pro- 
nounced deafness,  which  is  usually  grudiiallv  progressive.  It  is  commonly 
found  in  early  adult  life  and  does  not  yield  to  treatment.  (See  Hyper- 
ostosis of  the  Bony  Capsule  of  the  Ijibyrintli.) 


CHAPTER    XXXV. 

FOREIGN  BODIES  IN  THE  EAR.    CERUMINOUS  PLUGS  IN 
THE  MEATUS. 


Chh.dhen  often  introduce  foreign  hmiics  into  the  ear  for  very  ditforent 
reasons  from  those  wJiich  may  be  ascribtd  to  adults.  For  exampi*', 
children  in  their  play  and  in  the  spirit  of  imitation  will  do  what  they 
conceive  i.s  being  (lone  hy  others.  Their  elders,  in  onler  to  excite  wonder- 
ment and  admiration,  will  do  sleighl-of-hand  perfonnances,  pretending 
to  remove  a  knife  or  other  ohject  fmm  the  nose,  mouth,  or  ears.  Chil- 
dren are  thus  led  to  lutrxMliice  various  objects  into  their  ears.  Peas, 
bejins^  beads,  gravel,  buttons,  bits  of  sealing-wax,  chewing-gum,  cherry 
pits,  etc.,  are  commonly  found  in  the  ear*  of  children.  Burnett  relates 
a  case  of  a  woman  from  whom  a  l)ead  was  removed  that  had  lieen  intro- 
duced sixty  years  previously.  Ciiildren  are  fttud  of  the  sensation  of  a 
smooth  Ixidy,  as  a  bead  or  bean,  nihhed  over  the  skin,  and  m  this  way 
iliey  sometimes  accidentally  inlniduce  foreign  lMi4lies  into  die  external 
meatus. 

These  may  remain  in  place  for  a  long  time  witliout  causing  any  serious 
avmptoms,  and  l>e  overliH)ked  by  their  parents  and  unnoticed  by  the 
child. 

In  atlttiis  die  Introduction  of  foreign  botUes  into  the  external  meatus 
is  more  apt  to  be  accidental,  or  the  result  of  s<ime  treatment,  as  the 
intntdnction  of  a  bit  of  cotton  which  is  allowed  to  remain  long  after 
it  has  sen'ed  its  original  pur|X)se.  liits  of  j>encil,  toothpicks,  twigs,  and 
straw  may  })e  intrfMbu-tiJ  into  the  meatus  during  efforts  to  remove 
cerumen  or  moL'ituiv,  aud  remain  tn  tlie  meatus  utitil  symptoms  arise 
which  cfluse  them  to  seek  relief  from  their  family  physician. 

/Vjiimate  objecLs,  such  as  roaches,  fleas,  Hies,  rosebugs,  bedbugs, 
ixodix  houitnas.  house-fly  maggots,  Texas  screw-worms,  and  other  living 
pamsites  are  the  source  of  great  agony  ami  di.s<*omfc>rt  when  they  enter 
the  external  meatus,  on  account  of  tlic  chiwing  ami  twisting  motion 
incident  to  their  efforts  tn  get  fixxl  or  gain  egress  from  the  cavity.  The 
miwle  and  place  of  sleeping  iriilucnce  (he  inli\)duction  of  such  objects 
into  the  meatus,  as  sleeping  outdoors  in  a  hnnmiock  or  ujxm  itie 
ground,  thereby  ijiriting  such  living  insects  to  make  their  abode  in  this 
cavity. 

J.  V.  Church  narrates  a  ease  in  which  a  sheeptick  had  been  in  a  stork- 
man's  ear  ftjr  two  years.  It  wils  embedded  beneath  a  mass  of  cerumen 
and  blood,  and  was  still  Hviiig  when  removed.  The  sensation  wils  that 
of  an  inlnler.ible  stTatching,  aecnmpanied  by  excruciating  fwin  and 
deafness,  which  would  suddenly  pass  away.     There  would  be  ii]ter\'aU 
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of  a  montli  «*r  more  in  which  tliere  woiilil  he  no  i>«iri  or  irwcoiiifort 
in  the  ear.  At  tim(*s  he  reiiiovcd  hlooii  clots  admixed  with  feruuien. 
When  he  <'«me  under  tfie  observation  of  r)r.  Church  tlie  pain  was 
severe,  and  had  heen  for  about  four  days,  and  extended  to  tlie  mastoid 
n^gion.  There  was  a  feeling  of  numbness  over  the  corres|x)nding  side 
of  the  face.  The  meatus  was  filled  with  cerumen  and  epithelium, 
wliich  waa  remove<l  wilJi  a  spud  and  a  syringe.  This  being  done,  the 
deeper  portion  of  the  meatus  was  trX|H«io<l  to  view,  and  a  mctving 
l>ody  was  seen,  whicli  presented  tlie  appearan<'<*  of  a  |x'rfonition  in  the 
drundiead,  jls  he  thought,  with  slender  maggots  pnttnidiug  thniugh  il. 

The  Texas  screw-worm  fly,  or  Compsora^ia  (Lucilla)  marellariu,  has 
he<'ii  thought  to  be  of  Mexican  or  South  .-Vnierican  origin,  althougli  Hr. 
Williston,  of  Vale  College,  writes  that  "  It  grows  especially  fn>m  Canada 
lo  Patagonia."  Its  chief  centre  in  the  I'nited  States,  however,  has  been 
in  Tcxaa,  hence  its  name. 

Its  ravages  among  cattle  are  common,  and  often  occasion  heavy  finan- 
cial loss  by  the  destruction  ai  lis  victims.  It  m<itt?  rarely  invades  the 
human  family,  but  has  been  known  to  cause  deatli  in  a  number  of 
instances.  Its  favorite  point  of  attack  in  the  Iniinan  is  tlie  ear  or 
the  nose.  '^ITiis  is  easily  nn<lersto™l  when  it  is  known  that  the  insect 
Is  attractwl  by  foul-smelling  odors.  Those,  tlierefore,  affected  with 
ozena  or  chronic  otorrlin'a  arc  especially  liable  t**  be  invaded.  The 
worm  in  the  act  of  iiivading  the  tissues  performs  a  sawing  niotion,  and 
can  penetrate  bone.  Mackenzie  reports  eases  in  which  the  cranial 
cavity  was  penetrated  h\  them,  causing  death  from  uieiiingitLs. 
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Treatment. — It  is  itnp<n(aut  in  this  connection  that  a  caution  be 
given  as  to  the  great  harm  that  niiiy  be  done  by  nnwarrante*!,  unskilful, 
or  untimely  efforL-*  to  remove  foreign  bwlies  from  the  external  meatus. 
It  shoiiUi  be  remembere<]  thai  foreign  biHlies,  es|)eria]ly  inainmate 
ones,  can  do  little  or  no  harm  so  long  as  ihey  are  left  trndisturlntl 
in  the  meatus.  This,  of  course,  is  not  trtic  for  an  indefinite  period 
of  time,  but  it  is  true  in  the  sense  that  there  is  no  need  of  haste  on  th*' 
part  of  the  atlenrting  suq^n.  More  harm  ha.s  been  done  to  patients 
by  the  efforts  to  remove  foreign  bodies  than  has  ever  been  protluced 
l»y  the  presence  of  these  bo<lies  by  themselves  in  the  meatus.  If  a 
foreign  bfxly  is  smrjoth  and  is  causing  no  pain  or  discomfort,  (here  is 
certainly  no  (K-rasion  for  its  hasty  removal;  if  it  is  a  niugh  one,  and  is 
caiL>(ing  «»nsidenible  |>ain  and  discomfort,  there  is  more  excuse  for  iLi 
inmie<liate  n'lnoval;  but  even  tlieii  it  nmy  he  much  wiser  to  first  allay 
the  irritation  and  swelling,  after  which  it  may  lie  removed  with  coinjmra- 
tive  ease  with  either  the  syringe,  snare,  or  forceps. 

I  have  seen  eases  in  which  the  meatus  was  swollen  and  red  from  the 
unskilled  attempts  of  members  of  the  family  to  remove  an  oliject.  While 
thus  .swollen  it  was  impossible  for  me  to  remove  the  foreign  luidy  with- 
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out  great  pain.  In  such  instances  1  have  first  used  antJphlogisric  reme- 
diea  and  soothing  appUcations  for  a  few  days,  ailer  wiiicii  it  was  compar- 
atively easy  to  remove  the  foreign  body  without  any  great  difficulty  or 
paiti  to  the  patient.  If  an  insect  or  other  live  hody  gains  entrance  to 
the  nieatu.s,  tlie  first  step  to  he  taken  is  to  render  it  hfeless,  after  which  \ts 
removal  can  usually  he  effected  with  a  syringe. 

Having  th^ol^^l  out  this  warning  against  metldlesome  or  uninteHigent 
attempts  to  remove  inanimate  foreign  hndiew,  we  will  discuss  tht  liest 
methods  of  procedure  for  their  removal. 

1.  First  inspect  the  meatus  in  order  to  determine  whether  or  not  a 
foreign  body  is  present,  and  if  present,  its  probable  nature,  "^niis  is 
important,  as  the  method  of  procedure  for  its  removal  will  depend 
largely  u[wn  the  chanicier  of  the  body  present.  I 

2.  Notice  whether  irritation  or  inflamniatif>n  of  tlie  parts  is  present, 
and  whether  it  is  probable  tiiut  the  body  will  do  harm  by  remaining  a 
few  days  or  Iiomts  longer;  and  also  as  to  wliether  it  is  probable  that  if 
immediate  steps  for  its  removal  are  taken,  the  effort  would  be  rewarded 
by  success.  If  the  parts  are  swollen  ami  infiamod  to  such  an  extent 
as  to  make  it  impracticable  to  remove  it  at  once,  it  is  better  to  wait  until 
the  swelling  and  inflanunation  ai-e  reduced  by  die  uae  of  Iiot,  soothing 
lotions,  .sucii  as  boric  acid  solution,  and  by  the  application  of  leeches  to 
the  tragus.  After  a  few  hours,  or  at  the  most  a  few  days,  the  swelling 
and  painful  condition  will  have  subsided,  thereby  rendering  the  removal 
of  the  offending  object  a  matter  of  comparative  ease  and  with  little 
discomfort  to  the  patient. 

3.  S\Tinging  should  first  be  tried,  as  the  stream  of  water  may  be 
forced  into  the  meatus  beyond  the  foreign  body,  and  forcetl  from  the 
external  auditory  meatus-  The  position  of  the  head  should  \)e  con- 
sidered in  this  and  other  methods  of  procedure,  as  the  force  of  gravity 
will  oftentimes  materially  aid  in  the  removal  of  the  object.  The  head 
shoidf],  ihcrrfore,  Ije  imlined  toward  the  afTecte<l  ear.  Zaufal  found,  in 
109  cases  of  foreign  bodies  in  the  external  meatus,  that  he  could  remove 
92  of  them  with  the  syringe,  thereby  demonstrating  that  nearly  IX)  per 
cent,  of  the  foreign  bwiies  in  the  mejitus  may  be  removed  by  this  method, 
I  fear  that  in  the  average  jiractitioner's  experience  SK)  per  cent,  of  the 
removals  have  been  attempted  with  either  forceps  or  the  so-called  "ear 
hook;"  whereas  the  90  per  cent,  of  successful  efforts  should  have  been 
made  with  a  syringe,  while  in  the  other  10  per  cent,  it  may  have  been 
proper  to  resort  to  the  forceps  and  ear  hook. 

4.  TJie  aggJutmation  method  was  recommended  by  Riverias  in  1674, 
and  by  Celsus  in  ISOO,  being  revivetl  by  Loweuberg  ui  1872.  It  con- 
sists in  applj-ing  some  heavj*  glue  to  the  end  of  a  piece  of  tape  or  a 
camers-hair  brush,  which  is  then  applied  to  the  foreign  bcxly  in  the  ex- 
ternal meatus  and  left  there  imtil  the  glue  becomes  so  finnly  fixed  as  to 
bring  the  foreign  body  with  it  when  traction  is  exerted  upon  it.  This  is 
probably  one  of  the  best  methods,  for  most  of  the  cases  after  sjTinging 
has  failed.  It  ia  to  be  recommended  on  account  of  the  absence  of  in- 
strumentation, whereby  the  meatus  is  so  often  seriously  injured. 
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A  strip  of  adhesive  plaster  may  be  introduced  into  the  lueutus,  applied 
to  the  foreign  body  and  lieated  by  f<.K-using  the  rays  of  light  upon  it 
with  a  convp-X  len.s.  This  softens  the  adhesive  material  and  allows  it 
to  btfonie  fastenwl  t<»  the  foreign  body,  after  which  it  may  be  removed 
by  traction  upon  the  adhesive  strip. 

The  agghitmation  method  is  not  used  as  often  as  it  should  be,  as  most 
physicians  seem  to  think  that  a  pair  of  forceps  or  the  foreign  body  hook, 
which  usually  accompanies  the  pocket-case  purcliascd  upon  graduation, 
arc  the  instnmients  par  excelUnce  for  this  purpose. 

o.  The  foreign  bo«iy  hook  is,  perhaps,  less  harmful  in  the  hands  of 
an  iuexperieneed  operator  tliaa  the  forceps,  and  is,  therefore,  to  be 
recomuiende<l  as  a  better  iiislninient  for  the  removal  of  foreign  Uxlies 
from  the  external  meatus.  It  should  hv  so  intro4luced  as  to  allow  the  short 
}inok  to  pass  inwanl  with  its  side  against  tlie  wall  of  the  meatus  until  it 
passes  beyond  the  foreign  l)ody,  when  it  should  he  rotated  so  as  to  liring 
the  hook  back  of  the  foreign  bo<ly.  Slight  traction  should  then  be  made 
upon  it,  with  ii  view  of  dislodging  the  fomgn  bcwly  from  its  position  in 
the  meatus.  If  It  fails  to  do  this,  it  should  be  withdrawn  and  re-intro- 
duce<l  in  another  position,  hoping  thereby  to  find  a  point  at  which  the 
body  may  be  loosened.  If  the  foreign  body  has  passed  beyond  the 
isthmus  of  the  meatus  and  lixlgeil  in  tlie  recess  formed  by  the  inembrana 
tym|)iini  and  the  floor  of  the  meatus,  the  hook  should  1m'  introduce*!  above 
the  foreign  Ixxiy,  as  there  is  greater  space  at  this  point  for  the  outward 
movement  of  the  impacted  mass.  The  convexity  of  the  floor  of  the 
external  meatus  forms  a  favorable  fulcrum  upon  which  the  lower 
portion  of  the  foreign  bo<ly  rests,  while  the  upper  portion  makes  the 
outward  excursion.  If  will  be  necessarj*,  however,  in  some  cases  to 
introduce  the  hook  either  posteriorly  or  anteriorly  in  order  to  slowly 
dislodge  the  mass  from  Its  fixed  position.  After  this  has  lieen  ilone  the 
hcM)k  should  be  introduced  above  the  mass,  completely  disl(Hlging  it  from 
Its  point  of  impaction.  Its  removal  through  the  cartilaginous  meatus  niuy 
then  be  BccompHshe<t  with  ea.se  and  little  discomfort  to  the  patient. 

6.  Various  foreign  body  ear  forceps  have  In-en  devised  and  placed 
upon  the  market,  none  of  which  serve  a  very  useful  purpose.  Yoimg 
practitioners  ha^v  great  satisfaction  in  the  thought  that  they  have  a  full 
e<]uipment  at  their  command  far  the  removal  of  foreign  bodies  from 
the  ear.  Beyond  the  satisfaction  they  thus  afford,  ilic  instruments  are 
of  little  value.  It  is  with  such  instruments  that  untold  harm  and  irre- 
parable damage  have  been  tlone,  and  not  a  few  lives  have  been  saeri- 
Kced  to  the  enthusiasm  of  their  owners.  The  foreign  iKMJy  has.  in  many 
instjuices,  been  forced  through  the  tlrumhead  into  the  middle  ear, 
where  the  physician  has  left  it,  only  to  be  dLscovered  at  a  later  period 
during  a  mastoid  ojieration. 

After  a  time  its  presence  in  the  middle  ear  gives  rise  to  necrosis  aud 
.serious  infection,  followed  by  intracranial  complications,  such  as  abscess, 
meningitis,  or  sinus  thrombosis,  thrombosis  of  the  jugular  vein,  laby- 
rinthine necrosis,  or  transmission  of  infective  thrombi  to  the  lungs,  the 
splceu,  or  the  kidneys. 
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Having  tliiis  hridly,  but  jjoiiilwlly,  suggested  the  dangers  attending 
the  nsc  ^yf  foreign-Intdy  forceps,  it  may  he  said  that  they  have  a  useful 
place,  liinitrtt  though  it  be,  in  tlie  arnianieutarium  of  the  physieiun. 

The  eantions  given  above  arc  not  for  tlie  purpose  of  (Jiseoimiging  (he 
praetlMoner  from  using  t^le  foreign  Ividy  forceps,  but  are  intenchvi  to  lend 
him  to  use  thetn  with  great  cireunispectioii  after  having  tried  all  other 
means  for  the  removal  of  the  foreign  body.  Those  devised  by  Dr.  Samuel 
Sexloii  aiv,  perhaps,  tlie  best  upon  tlie  uuirket  (Fig.  344).  They  are  so 
eonstnictn!  that  tlie  (ooihed  tips  tuay  be  inlitKliiced  at  the  sides  of  the 
body,  while  the  blades  remain  practically  parallel  with  the  walls  of  the 
external  meatus;  this  is  a  point  of  no  small  importance  when  we  remem- 
ber that  most  forceps  for  this  purpose  arc  so  constnicted  that  when  the 
blades  arc  sfireail  ajiart  the  lips  are  at  such  im  angle  as  to  be  easily  forcwl 
intu  the  uicatiil  walls  as  they  are  pushed  inward  Ix-yond  the  foreign  l>ody. 
Whatever  instruments  may  be  iiswl,  great  care  and  delicacy  of  manipu- 
lation should  be  exercise<l,  so  as  to  avoid  serious  laceration  of  the  meatus. 

Flo.  Ui 


sextan's  fnreicii-body  forcepit 

If  the  foreign  body  is  removwl  the  laceration  will  l>e  of  siimll  moment, 
as  it  can  be  properly  in'ated  and  quickly  healeil;  If,  however,  the  efforts 
lit  remove  the  foreign  body  are  nnsiiccc.ssfid,  the  laceration  may  In-eome 
a  wry  serious  complication,  as  the  |>art.s  cannot,  for  obvious  n^asons, 
be  pn>[)erly  treate«I.  SweUing,  infection,  anti  iuHanimalion  may  take 
place,  which  will  .still  further  interfere  with  the  removal  of  the  fon*ign 
body.  (Ireat  iliscomftjH  results,  and  the  condition  is  a  serious  menace 
Ut  the  well-being  of  the  j}alient. 

7.  I^ojrtouricular  inchioji  for  the  removal  of  foreign  bodies  is  a  very 
ancient  methml  of  pnK-edure,  as  Paul  of  Aegina  suggeste<!  il.s  use. 
Von  Trolf.seh,  in  his  tcxt-bm»k  on  Surtjiral  /^MCrt.-^e.s  of  the  Ear,  sug- 
gesIfHJ  that  ill  Infants  the  Incision  is  most  elft^-live  when  made  above 
the  auricle  in  (he  s(|uamous  region,  as  this  position  is  deprejtse^I  at  that 
age,  thus  admitting  of  easy  access  to  the  meatus  without  injuring  the 
postauricular  artery.     He  thinks  the  injury  to  the  arteiy  should  not  be 
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iliMif  iiiM^fHeaiiiy,  us  it  is  an  iinpnrtant  source  of  nutrition  to  the  uiiriole. 
With  our  more  improvwl  niethocis  of  surgen*  and  asepsis,  we  do  not  now 
fenr  an  injur\-  to  this  arten',  and  would  not,  tlicrefore,  make  the  incision 
alxive  the  auricle  with  this  olijcct  in  view.  The  incision  in  tliis  posi- 
tion is,  however,  undotdttedly  ln'st  adaptini  for  the  removal  of  foivijjn 
bodies  which  cannot  otherwise  he  removed  from  (he  meatus  of  an  infant 
on  account  of  the  obtiijue  anirle  it  forms  witli  the  squamous  plate. 
'Jlie  roof  of  the  ofl-seous  meatus  is  jtradually  formed  by  the  development 
of  the  M^uamous  bone,  and  extends  inward  at  an  (jlnuse  iinKh',  thus 
afTonling  a  favorable  field  for  the  intnxiuction  of  inslriiinents  for  the 
removal  of  foreign  bwlies.  In  mhilb,  von  Trtiltsch  .suggests  that  the 
incision  should  be  made  inferior  to  the  meatus,  as  its  roof  is  now  at  right 
angles  lo  the  .s(iimmous  phite. 

With  the  aiiti.septie  aiul  aseptic  methods  now  in  vogue  there  .should  lie 
little  hesitancy  in  making  a  free  incision  in  much  the  same  manner  as 
deseribeil  for  mastoid  operations.  'J'he  wound  can  be  closefl  al  once, 
union  liy  first  intention  taking  place.  The  cartilaginous  mejitus  should 
lie  .separated  from  the  bone  as  in  the  mastoid  operation  and  lifteil  from 
its  p4Xsitioii.  The  foreign  bo<ly  is  thus  fully  exposetl  (o  view  on  all  .sides, 
the  intTHtus  is  shortene<I  luid  enlarged,  and  instnnnentation  for  its  re- 
nifival  becomes  compJiratively  easy.  The  patient  sliould  be  under  the 
influence  of  n  general  anesihetie.  A  [xirtion  of  the  osseous  meatus 
should  be  chiselled  away,  if  necessary,  in  onler  lo  facilitate  tlie  removal 
of  the  foreign  !)ody. 

rrhiiritsi-biLsih  re|)*vrls  a  rase  of  an  oat  husk  wliich  enteretl  the 
Kustachian  tube  while  tlie  putieiit  was  chewing  an  ear  of  grain.  It 
pa.s.se«l  llmuigh  the  tube  into  the  middle  ear,  and  thence  into  ttie  external 
meatiw. 

ANIMATED  FOREIGN  BODIES  IN  THE  EAR. 

Treatment.  Great  eoneeni  is  usually  occasioned  by  the  entrance 
of  an  iitMTt  or  other  animate  body  in  the  cxterinil  meatus,  on  airount 
of  the  clawing  and  scratching  and  penetrating  movements  attending  il.s 
presence,  fireat  noises  of  the  most  distressing  and  horrifying  character 
are  soinelimes  present,  due  no  tloubt  to  the  clawing  and  scratching 
against  the  drumhead.  On  account  of  the  great  mental  disturt^ance 
of  the  patient,  the  physician  should  have  well-fnrmulated  ideas  as 
to  the  pntjMT  methods  of  priK-tslure  for  the  nniioval  of  the  insect,  as 
he  will  otherwise  be  le*l  to  n^ort  to  ineth<Hls  in  his  haste  and  anxietv 
which  will  proltabiy  be  unsuccessful  and  will  only  add  to  the  pain  and 
discomfort  of  the  jMtient.  1  would,  therefore,  make  the  following 
sufQ^stions: 

(a)  Avoid  the  use  of  instnimeuLs.  It  has  been  found  by  experience 
that  animate  objects  are  not  readily  r('move<I  by  the  u.se  of  forceps  or 
other  in.stnunenls.  They  have  the  |K>wer  of  clinging  tena^'iously  to  the 
skin  of  the  meatus  with  little  booklets  in  the  case  nf  magg(»t.s,  and  with 
the  feet  in  a  case  of  fully-developed  insects. 
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{b)  Drown  tlie  insect.  Tlus  can  usually  be  done  with  oil;  if  oil  is  not 
at  vour  command,  water  may  be  used  instciid.  If  majE^t.s  arc  within 
the  meatus,  a  ')()  |>er  cent,  sohjlimi  of  cliloroform  slionlrl  he  usfxl  for  thU 
purpose,  as  oil  or  water  seems  to  have  hti!e  power  to  cause  their  death. 

(c)  If  for  any  reason  it  is  desiied  to  iiumetUa;eiy  remove  them  without 
waiting  to  render  thera  lifeless,  the  sjTinge  .should  he  resorted  to,  as  in 
ifvi.s  way  they  may  sometimes  be  removed  witli  great  ease.  On  the  other 
hand,  the  niethoii  is  oftentimes  not  successful  until  they  have  been  ren- 
dered lifeless  by  tirowning  in  the  water.  If  mu^;ots  are  present,  the 
fumes  of  chliiroform  blown  into  the  ear  from  the  bowl  of  a  pipe  will 
a]int)st  in.stuntly  render  them  lifeless.  S*)hitions  of  chloroform  may  also 
be  dropped  into  the  ear  for  this  purpo-se  with  more  certain  results. 
iVfter  they  are  rendered  lifeless  the  insects  or  lnn*ic  are  easily  removed 
with  the  syringe,  and  it  will  rarely  be  neeessaiy  to  resort  to  the  use  of 
forceps.  Should  it  become  necessarj*.  however,  (o  resort  to  their  iLse, 
they  should  be  usetl  with  great  caution,  as  otherwise  a  very  seriou.s  in- 
jury to  the  meatus  and  drundiead  may  he  inflicted.  The  use  of  cldori- 
uated  water  is  of  s|>eeial  value  in  rendering  them  lifeless,  and  especially 
the  lar\"tp.     It  is  not,  however,  as  efficacious  as  chloroform. 

(d)  The  agglutinative  method  mny  be  used  for  the  removal  of  dead 
insects  fmm  the  car,  hs  described  under  Koi-eign  Hodies  in  the  Ear. 
l''orceps  iniiy  be  usfc]  likewise,  but  are  only  mentioned  in  this  connection 
for  the  purpose  of  condemning  their  use,  except  in  ven'  rare  instances. 


FOREIGK  BODIES  IN  THE  EUSTAOHIAN  TUBE  AND  MIDDLE  EAR. 

Mayer'  report.?  three  cases  of  foreign  bodies  in  the  Eustachian  lube: 
one,  a  grain  of  com.  was  in  the  bony  portion  of  the  tube,  while  the  others 
were  ui  the  carriliiginous  or  faucial  end.  They  may  enter  the  tube 
either  through  the  middle  ear  or  the  epiphamix.  If  there  is  a  perfora- 
tion in  the  drumhead,  a  small  grain  or  other  substance  may  enter  tlie 
middle  ear  through  it,  and  thence  pass  to  the  Eustachian  tube.  Foreign 
bfHJirs  which  are  unskiiruUy  or  roughly  haiidleil  In  the  effort  to  remove 
them  from  the  extenial  auditor}*  meatus  may  thus  be  driven  into  the 
middle  ear,  from  when<'e  they  may  gain  entrance  into  the  Etistachian 
tube. 

The  use  of  Eustachian  bougies  has,  in  the  past,  been  a  fruitful  source 
of  foreign  bodies  in  the  tubes  from  accidental  breaking  wliile  being  used. 
Fonuerly  the  bougies  were  armed  with  feathers,  cotton,  or  hair,  for  the 
intniduction  of  medicaments,  and  were,  Cf)n.sec|uently,  more  lial)le  to  he 
broken  in  the  tube.  IJetler  and  smoother  instruments  are  now  used, 
hence  the  accident  tx-curs  leas  frequently. 

Voltolini  has  recommended  the  galvanocauterj'  for  the  removal  of 
firmly  embedde*!  organic  substancesj  as  beans,  etc.,  from  the  meatus  and 
the  middle  car.     .\t  various  sittuigs  small  portions  are  thus  destroyed, 
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until  Uie  whole  is  finally  disint^rated  and  removed.  TbLs  metliod  of 
procedure  should  he  attempted  with  great  caution,  as  there  is  considerable 
danger  of  exciting  inflammation  of  the  contignoas  parts. 

If  the  foreign  body  is  so  deeply  and  firmly  emrKxlded  in  the  middle 
ear  as  to  render  it  impossible  to  remove  it  by  simple  and  direct  methods, 
the  postauricular  incision,  such  as  is  described  under  mastoid  opera- 
tions, should  be  made,  and,  if  necessary,  a  portion  of  the  bone  of  the 
meatus  may  be  chLselle<]  away.  Having  thus  exposed  it,  an  attempt 
shouUl  be  mmle  to  remove  it  with  a  stream  of  water.  Should  this  fail, 
fon*c|>s  may  be  used. 

Foreign  btxhcs  in  the  cartilaginous  or  faucial  end  of  the  Eustachian 
tube  may  sometimes  be  seen  with  a  postrhinosropic  mirror  as  they  pro- 
trude from  the  mouth  of  the  tube.  In  such  cases  it  Is  often  possible  to 
seize  the  protruding  end  with  a  pair  of  curved  forceps  introduced  through 
the  mouth  and  thas  remove  it.  If  this  caimot  be  done,  the  drumhead 
may  be  perforattnl  by  means  <)f  a  V-shaped  inci:si(>n,  if  a  perforation  does 
not  already  exist,  and  the  njr  forcitj  into  ftie  middle  ear  by  means  of  a 
Politzer  bag  or  other  compre.ssed-air  upimratus  with  a  suitable  tip, 
which  is  applied  at  the  external  meatus.  In  this  way  the  current  of  air 
may  l)p  made  to  enter  the  Kustachian  tube  and  force  the  foreign  body 
from  the  phar\iigeal  orifice. 


OERUMINOUS  PLUGS. 


Cerumen  w  the  product  of  the  ceruminous  glands,  located  chiefly  in 
the  cartilaginous  portion  of  the  external  auditon*  canal.  A  few  glands 
are  also  present  at  the  commencement  of  the  osseous  portion  of  the  canal. 
The  cerumen  is  normally  thrown  off  by  the  movements  of  the  mandible 
(inferior  maxilla }  and  l)y  the  exfoliation  of  the  epidermis  lining  the  canal. 
Wlien,  however,  from  any  cause  the  .secretion  bwomes  excessive  in  quan- 
tity, more  tenacious  in  quality,  or  its  discharge  is  mechanically  obstructed, 
cennuinous  plugs  fonn  in  the  canal  and  give  rise  to  more  or  less  dis- 
turbance of  hearing. 

Etiology. — The  etiologj-  may  l>e  sttidied  under  fa)  diseases  of  the 
canal  and  middle  ear;  (h)  obstructive  lesions  of  the  canal;  (c)  modifica- 
tions in  the  character  of  the  cenmiinoiis  secretion;  (d)  foreign  bodies  in 
the  canal;  and  (*•)  improper  methods  of  washmg  the  ear. 

(a)  The  diseases  of  the  iiinai  and  middle  ear  whicli  cause  ceruminous 
plugs  may  be  subdivided  into  hyperemia  of  the  skin  of  the  canal,  difTu.se 
and  circumscril>ed  eczema,  and  suppurative  otitis  media. 

(h)  The  obstructive  lesions  of  the  canal  are  congenital,  as  a  tortuous 
canal,  and  acquired,  as  membranous  bands  or  rings  fmm  inBammatort* 
processes,  and  hj-perostosis  and  exostosln  of  the  canal. 

(c)  Modifications  in  the  character  of  the  cenimen,  as  an  increased 
adhesiveness  and  the  admixture  of  epithelium  and  haii?i  cause  the  re- 
tention of  the  cerumen, 

(d)  Foreign  bodies  in  the  external  canal  form  the  nuclei  of  ceruminous 


pluf^.  Tlipv  may  he  solid  suhstiirRts,  as  beads,  small  stones,  etc.,  or 
they  may  con.sist  of  dust,  sand,  or  (ilhcr  finely  divided  partirles. 

(c)  Improper  methods  of  wasliiiijj;  tlie  ears  are  nften  responsible  for  the 
presence  of  eeruniinons  accumulations  in  the  canal.  IrritatinRsoap-snds 
ts  inlrtxlncetl,  the  epidermis  nniceriited  in  it,  and  (he  glunds  overstimu- 
lated.  A  mild  dermatitis  results.  On  top  of  all  this  the  comer  of  a 
towel  or  a  washrag  is  twisted  and  screwed  into  the  meatus,  causing  still 
further  irritation,  and  oftentimes  pushing  the  eeniinen  into  the  osseous 
portion  of  the  meatus,  where  it  remains,  forming  a  nucleus  for  still  more 
extensive  iK-cmnulations. 

Symptoms. — The  symptoms  varj"  according  to  the  degree  of  occlu- 
sion, tlif  |>[)sition  of  the  plug,  the  amount  of  secondary-  irritation  and 
inflanimation,  and  the  preexisting  or  associated  lesions  in  llu*  middle  ear 
an<]  Inliyrinth. 

If  the  f>cchision  of  the  canal  is  incomplete  in  an  ear  which  is  otherwise 
norraid,  there  will  be  but  Hide  impairment  of  hearing;  if,  on  the  other 
hand,  the  canal  is  entirely  dosed,  then*  is  market  diminution  of  hearing. 
If  tlie  plug  is  dislodged  into  the  fundus  of  the  canal  agiunst  the  dnim 
membrane,  tlie  disturbance  of  hearing  and  the  disc4)mfort  are  much 
greater.  In  some  cases  the  plug  is  iiceompanled  by  severe  inliammaiory 
reaciion  of  the  tissue  immediately  contiguous  to  it,  which  adds  to  the 
discomfort  and  the  impairment  of  henring.  Reflex  pains  in  the  mastoid 
region  ar**  not  nikctmimon  in  this  condition. 

]f  suppurative  inflammation  of  the  middle  car  and  the  mastoid  cells 
is  associated  with  the  ceniminous  plug,  the  symptoms  are  modified 
accordingly;  tliat  is,  there  is  a  commingling  of  the  symptoms  of  the  two 
conditions. 

Pain  is  a  symptom  wliicli  is  present  4Hdy  when  the  cerumen  is  hard 
and  exerts  pressure  on  the  inflamed  walls  of  the  canal. 

In  general,  it  may  be  said  that  the  patient  complains  of  a  feeling  of 
fulness  in  the  ears  and  the  head,  and  of  dizziness,  vomiting,  headache, 
stupor,  facial  paralysis,  trigeminal  neuralgia,  brain  irritation,  eclampsia, 
blepharospasm,  pain,  etc.  One  or  several  of  these  symptoms  may  be 
present  at  the  same  time. 

The  liearing  may  suddenly  change  from  good  to  bad,  or  Hce  i-vrsa. 
When  the  dnimhead  i.s  jH-rfcirateti  the  plug  may  improve  the  hearing  by 
acting  as  an  artificial  mcmV>rane. 

Diagnosis. ^The  diagnosis  is  tnade  by  inspecting  the  canal,  either 
with  a  speculum  or  by  simply  lifting  the  auricle  upwar<l  and  Iwickwanl. 
The  plug  appears  as  a  yellow  or  brownish  mass  of  greasy  or  granular 
material,  which,  upon  probing,  proves  to  be  either  soft,  semisoHd,  waxy» 
solid,  or  hard  as  stone. 

It  may  be  mistfikcn  for  cholesteatoma,  drieil  blood,  a  foreign  body, 
cotton  s(aine<l  witli  secretion,  etc.  In  some  cases  there  is  an  excessive 
exfoUntion  of  e|)ideniiis,  which,  In-coniing  admixed  with  hairs  and 
cerumen,  lodges  in  the  canal,  thereby  eau.sing  its  tK-chision.  In  those 
eases  we  have  to  deal  with  a  palholr^ical  flcsrpiamation  of  epitiennis 
rather  than  with  a  hj-persecretion  of  cenimcn. 
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Prognosis. — Whfii  tliere  is  sudden  loss  or  duuiiiiitioii  of  hearing 
following  the  introchiction  of  water  or  other  liqiiit)s  into  the  meatus, 
the  prognosis  as  to  hearing  is  good,  as  the  distiirliancc  is  probahly  due 
to  the  swelling  of  the  plug,  which  obstructs  the  canal.  Cases  com- 
plirattij  hy  eitlier  atlhesive  otitis  or  labiTinthtne  affections  are  not 
greiitly  relieved  by  the  removal  of  the  cerumen. 

If  we  apply  the  tuning  fork  to  the  vertex,  a.s  in  Wel>er*3  test,  and  the 
sound  lateruli2es  to  the  obstructed  ear.  we  gain  no  information,  as  the 
latemli/ation  might  be  due  to  eilher  middle-i-ar  ilisease  or  U)  the  phig. 
If,  however,  it  lateralizes  to  the  unobstructed  ear,  we  may  suspect  laby- 
rinthine involvement  on  the  obstructed  side. 

Treatment. — The  only  form  of  treatment  to  he  recommended  is  the 
roiKOval  of  the  ct'nimen  by  forcible  injections  of  warni  water  with  a 
syringe.  If  the  plug  ha;i  a  moi.st  appicarancf,  or  is  soft  to  the  probe,  the 
injections  may  be  uiade  at  once;  wliereas  if  it  is  hard  and  histreless, 
it  should  first  be  moistened  by  instilling  a  few  drops  of  a  solution  of 
bicarlKinate  of  soda  and  glycerin  in  water;  this  .should  Ix*  re]>eate<l 
three  or  four  times  daily  for  about  three  day.s.  The  addition  of  the 
glycerin  i.s  advantageous  on  account  of  its  hygroscopic  pnipcrties, 
which  inaintJiins  the  ]>lug  in  a  moist  state  InHween  the  instillations. 

hi  rare  instances  the  use  of  a  round-^ndetl  probe  may  become  neces- 
sary on  account  of  tf>e  firm  adheaion  of  the  cerumen  to  the  meatus. 
Persistent  injections  will  ordinarily  remove  all  secretions.  Dizziness, 
or  even  vomiting,  is  sometimes  induced  by  the  force  of  the  streain,  (he 
intrahibyrinlhine  pressure  being  disturbe<i  by  the  inward  movement  of 
the  foot  plate  of  the  stapes. 

Keratosis  Obturans,  or  Epithelial  Plugs  in  the  External  Meatus. — In  1S74 
Wreden  described  this  condition,  calling  it  "keratosis  obturans."  It  is 
caused  by  a  chronic  desquamative  dermatitis,  in  which  the  epithelium 
is  gradually  thrown  off  and  accumulated  layer  by  layer  in  t!ie  fimdus  of 
the  canal.  More  or  less  deafness  results,  according  to  the  degree  of 
c»cchision  and  the  pnixiuilty  io  ihv  drumhead.  It  is  often  mistaken  for 
cerumen,  as  its  layers  arcf  admixed  with  and  its  .surface  covered  by 
it.  A  careful  mH<^ros<?opic  or  microscopic  examination  will  clear  the 
diagnosis.  Mr.  IliehanI  L^ke  advances  the  theorj'  tliat  it  is  cau.sed 
by  a  flrv,  scaly  eczema,  which  is  excited  by  the  cennninons  plug,  while 
Kiirnett  suggests  that  it  is  due  to  an  excoriation  and  slow  exudation  of 
ilernioid  cells,  brought  on  by  rough  and  clumsy  attempts  to  clean  the  ear. 

Pain  in  the  meatus  is  the  most  constant  symptom.  In  rare  cases  it 
radiates  around  the  ear  an<l  over  the  temporal  region. 

iUter  syringing  the  ear  the  plug  becomes  wliitish  or  grayish  in  color* 
on  account  of  the  removal  of  the  outer  layer  of  cerumen,  which  is  readily 
soluble  in  water.  It  is  firm  and  dense  and  more  or  less  adherent  to  the 
walls  of  the  meatus.  After  its  removal,  if  placed  in  water,  it  diu'.s  not 
soften  and  break  up  as  renimen  does  under  like  conditions.  Its  layers 
resenibh'  sochleii  white  parchment. 

Treatment.  Hofore  proceeding  to  remove  the  plug  with  the  syringe, 
it  should  first  be  gently  separated  from  the  walls  of  the  meatus  with  a 
3« 
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flat  applicator.  This  allows  the  stream  of  water  to  pass  around  and 
behind  it,  and  facilitates  its  expulsion.  If,  however,  it  does  not  readily 
come  away,  it  should  be  removed  piece  by  piece  with  a  probe  or  forceps, 
one  hour  often  being  required  for  its  accomplishment.  Children  do 
not  calmly  submit  to  the  procedure,  as  it  is  somewhat  painful;  an  anes- 
thetic should,  therefore,  be  given.  Recurrences  may  be  expected; 
hence,  frequent  examination  and  treatments  may  be  necessary. 


MALFdHMATioNs  of  tlio  aunclf  are  of  importancp  chiefly  from  a  cns- 
metie  point  of  view.  The  nurkle  phus  such  a  Miialt  part  in  (he  fiinelion 
of  audition  that  its  t'litire  ahseiue  (h)es  not  materially  influence  the 
acuity  of  bearing.  If,  however,  tlie  auricle  is  so  shape<j  as  to  tx-clude 
the  meatus,  it  may  materially  interfere  witli  the  transmission  of  the  sound 
waves  and  thus  impair  hearing.  In  most  cases,  however,  when  there 
is  a  very  marked  defect  there  i.s  nlst»  defective  formation  of  the  external 
auditory  meatus,  the  middle  ear,  and  the  lalnTinlh;  henee,  diniiniition  in 
hearing  is  usually  rlue  to  other  conditions  than  the  changes  in  (tie  auricle. 
As  stated  in  the  U-giruiing,  malfornialinns  uf  the  auricle  are  of  interest 
chiefly  fr*jm  a  cosmetic  standpoint. 

'J'I»e  malformations  may  assuuie  a  great  variety  of  forms,  ranging 
from  a  plurality  of  the  auricle  to  its  entire  absence.  Between  these  two 
extremes  the  auricle  may  l>e  deformed  to  a  slight  degree,  or  it  may  Ite. 
overdevch>ped  or  misshapen  in  ahuost  every  conceivable  way.  It  nuiy 
Ik' either  arrested  or  overdeveloped.  One  part  maybe  overdeveloped, 
while  in  another  the  development  is  arrested.  It  is  not  uncommon  to 
see  in  any  large  company  of  people  ears  which  projts^t  very  tnarkedly 
from  the  head,  and  which  often  give  rise,  especially  among  scliool- 
chilflrtMi.  to  their  possessors  being  called  "yellow  kids."  'I'he  tertn 
"  lop  car"  is  often  ajtpHed  to  the  same  eimdition. 

The  defect  may  be  either  congenital  or  acquired.  If  congenital,  it  is 
due  to  a  lack  of  closure  of  the  branchial  clefts  and  to  a  disproporti()nate 
development  of  one  or  more  of  the  six  tulx-rt'les  or  centres  of  devehtp- 
ment.  It  nmy  lie  unilateral  or  bilateml,  usually  the  fonner.  The 
Ixme-s  of  the  face  upon  the  side  affected  are  usually  also  arrested  in  their 
development. 

Stahl,  in  IS.59,  called  attention  to  the  fact  that  deformity  of  the  auric- 
ular cartilage  might  Ih-  regarded  a.s  an  indication  of  arrest  of  develop- 
ment of  the  skull,  aii<l  that  it  Intrt^  a  relationship  to  the  lievclopment  of 
the  skull.  Defective  formation  may  consist  of  the  eiitirt*  aliseiice  of  the 
auricular  cartilage,  althougli  \l  is  probable  tliat  in  nearly  every  instance, 
if  a  careful  examination  were  made,  a  small  cartiliighious  growth  would  be 
found  beneath  the  skin.  The  arrest  may  take  on  the  form  of  a  simple 
shrivelling  of  the  whole  auricle,  or  of  a  portion  of  it.  On  the  other  hanii, 
it  may  consist  of  an  excessive  development  of  one  part  and  a  diminished 
development  of  another;  or  it  may  assume  any  irn^lar  type  of  develop- 
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Ae  wfptr  poftBoa  of  the  aiiride  ii  liu— nl  dprovanl 
ftvm  above  sad  hwumibwI  ■^■mt  tfac  Btddfe  portino,  as  is  snn  in 
die  old  stetncs  at  Fta  (Politaer);  or  k  aaj  have  deep  iDdalitMBs  or 
boraoBtal  fiMoica  aad  in  rate  utataBtaa,  h  mar  be  ipadh-ah^eA. 
Tlw  tngiM  nar  be  Misled  ioaraid,  so  as  fto  ckoe  die  aealiB,  or  tboe  Bar 
be  an  abKOor  of  the  antide  witb  the  enaeptioo  ol  de  bbalc  Tbc 
mar  be  free  or  adherent  to  the  adjacent  sidn.  The  meatns  vas  pmmt 
in  a  case  at  dus  kind  reported  bj  Scfavaitae^  It  opened  besMatb  the 
lobule  and  led  opvafd  and  inwaid  to  the  dramfaead. 

The  aiiriralar  appendages  or  supemnmcfaiy  aniicies,  aomnfin^  In 
Viidioir,  coosst  of  Rticalar  cartilage,  sabcntaaeons  ocftdar  fcbsae,  and 
skin.  ThcT  are  usually  located  in  fruot  of  the  tragus,  altbongfa  tbc7 
mar  be  on  the  k>bule,  the  side  at  the  neck«  or  the  shoulders.  SaissT,  in 
1K29,  adranced  the  theorj  that  malpoaitiaQ  of  the  anride  fraoi  an  im- 
properly placed  besH'drr:^  inTariahlr  led  to  arrest  at  derrkpoiait.  He 
SAV*:  "  Hoys  oflm  vear  their  h«t5  5o  loir  upon  the  head  as  to  either  push 
the  ear  outward  and  cause  it  to  project  from  the  head,  or  to  compress  it 
i^alnAt  thf-  U&Ati  and  cause  it  to  a.<v«iim<^  too  close  a  positkn-  The  latter 
fAttti  occiits  in  fcfualcs  from  coofiniiig  the  ears  loo  closely  with  the  brad- 
diesB.  To  remove  the  defonnity,  it  is  Mily  necessarr  to  correct  the  habit" 

Mascbzilcer,  in  1S64.  in  his  text-book  on  Thr  Ear  and  lt$  OiamMS 
and  Their  Treaimenl,  states  that  ears  are  placed  in  malposition  by  too 
tightly  drawn  caps  on  chilrlrcn. 

I  have  known  molher;  to  bandage  the  cars  of  their  little  ones  to  bring 
them  more  closely  to  the  head,  even  when  their  fathers  had  widely  pro- 
truding auricles,  and  the  children  had  evidently  inherited  tlie  physical 
trait.  Thus  tJie  dcienlific  tradition  still  holds  popular  credence,  and 
many  a  little  child  is  made  to  suffer  tn  consequence. 

Sai5S^''s  vie«-s  on  the  subject  of  imperforatJoD  of  the  external  meatus 
were  more  nearly  correct,  as  he  regardetl  it  as  usually  associated  with  a 
congenital  nn'l  irrr>mefiiahle  defect  of  the  middle  and  thp  internal  ear. 
The  etiology  of  auricular  car  deionnity  is  to  lie  found  in  the  disordered 
development  of  the  organ  of  hearing.  There  is  insufficient  closure  of 
the  upper  two  branchial  clefts,  which  arrests  or  accelerates  develop- 
ment of  one  or  more  of  the  six  tubercles  or  centres  of  development,  as 
shown  \*y  Miiiut,  TallK>t,  and  others. 

Classification. — Auricular  defonnities  may  be  classed  as  follows: 

(a)  Entire  absence  of  the  auricle. 

{b)  Overdevelopnienl  of  the  auricle  (macrotia). 

(e)  Plurality  of  the  Huricle  (polyotia,  supenuunerary). 

(d)  Arrested  development  of  tlie  auricle  (microtia,  shrivelled). 

(e)  Distortions  of  the  auricle  (cat-cars^ns  in  the  statues  of  Pan- 
shell-,  scroll-,  hook-,  spindle-,  cone-,  fissure-,  and  cauliBower-likc  for- 
mations). 
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|7)  Fistula  in  avrtJi  congenita  is  a  remnant  of  the  first  braucliial  cleft, 
d  was  first  described  by  Heysinger  in  1S70.     It  opens  in  front  of  the 


L 


MAIFORMATIOSS 


613 


ear,  cither  above  or  below  the  tragus,  and  is  a  blind  canal  filled  with 
creamv  swrction  admixed  with  pus.  When  its  inoutli  becomes  closed 
the  secretion  accumulates  within  the  canal,  which  may  be  felt  as  hard 
nodules  beneath  the  skin.  Fistula  auris  congenita  are  of  slight  impor- 
tancBj  and  may  be  healed  by  laying  them  open  with  a  knife  and  remov- 
ing the  epithelial  lining  and  bringing  the  parts  together  again,  after 
which  tliey  unite  by  first  intention,  and  thus  obliterate  the  canal.  Mild 
caustic  applications  may  l>e  applied  within  the  canal  to  excite  inflam- 
mation and  adhesions  fur  tlie  piirjmse  of  c-lusuig  the  canals. 

Fig.  345  illustrates  one  of  my  aises  of  microtia.       The  drawing  is 
from  a  plaster  cast  of  the  ear.    The  young  man  is  healthy  and  has  a 
normal  ear  upon  the  opposite  side.    The  cartilages  of  the  fragmentary 
auricle  are  not  attacheti  to  the  skuEl  in  any 
way  except  by  the  skui.      There  is  an  en-  *^' **J 

tire  absence  of  the  external  auditory  meatus, 
and  bone  conduction  is  nil  upon  this  side. 
He  came  tn  me  to  have  the  ear  "opened  up," 
if  I  thought  it  advisalile.  As  there  was  no 
bony  meatus,  and  the  autopsies  on  similar 
cases  have  shown  the  middle-ear  apparatus 
and   Iab\Tinth  to  be  absent  or  quite  rudi- 
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meiitary,^]  advised  him  to  leave  tlie  ear  as 


^^^. 


ti^r^ 


Author's  cue  of  micrutin.  Ilw 
fxtemid  auditory  mcKlu*,  middle 
ftu-,  and  Ubyristtk  ar*  atH«ni. 


It  was. 

Treatment.  —  Macrotia.  —  Figs.  346  and 
.■^47  illustrate  one  of  my  eases  of  macrotia. 
The  latter  case  was  rcferre<l  to  me  by  G.  F. 
>Suker,  for  the  reduction  of  the  lop-ear.  The 
boy  was  eleven  years  old,  and  presented 
numerous  stigmata  of  degeneracy.  His 
scluKilmates  called  him  the  "yellow  kid." 
It  was,  therefore,  decided  to  overcome  the 
defect  by  oj>erating  upon  the  auricles.  This 
was  done  under  general  anesthesia. 

The  skin  on  the  posterior  surface  of  each 
aunclc  was  incised  with  a  knife,  the  line  of  incision  extending  in  a 
curve  from  within  one-fourth  inch  of  the  superior  attachment  of  the 
auricle  to  within  one-lialf  inch  of  its  inferior  attachment.  A  second 
incision  was  Ixrgun  at  the  up|>er  point  and  extended  backward  and 
downward  over  the  mastoid  process  one-half  inch  (Mwterior  to  the 
uttachmejit  of  the  auricle,  and  made  to  join  the  inferior  end  of  the 
auricular  iiu'ision  (Fig,  liMV).  An  ellipse  or  segment  of  skin  not  unlike  a 
segment  of  orange  peel  was  thus  outlined.  This  was  dissected  from  tlic 
auricle  and  the  mastoid  process-  The  second  step  of  the  operation  con- 
sisted in  cutting  through  the  cartilage  of  the  auricle,  following  the  line 
of  the  auricular  skin  ineibiou.  The  cartilage  was  tlien  severe*]  iit  tlie 
auricutomastoid  juuction,  care  being  exercised  to  avoid  cutting  through 
the  skin  on  the  anterior  surface  of  the  auricle.  The  cartilage  was  next 
carefully  separated  from  the  anterior  skin  of  the  auricle  (a). 
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The  thin!  step  of  thp  operation  eonsisteil  in  nlosing  the  woiin<l  (Fig. 
347).  This  wi\s  done  in  MUch  a  way  a.s  to  Itring  the  auricle  close  to  the 
head,  us  the  operation  was  done  princi(>ally  for  this  purpose.  In  onler 
to  <lo  this  four  deep  stitches  with  silkwnrn»-^it  were  taken,  so  as  to  in- 
clude the  auricular  skin,  the  auricular  cartilage,  the  fibrous  tissue  over 
the  rnastoitl,  ami  the  mastoid  akin.  These  wciv  drawn  firiidy  together 
and  stKmred.  Oehsucr's  continuous  horsehair  suture  was  then  used  to 
bring  the  wlgcs  of  the  skin  tngether. 


Fki.  340 
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Pro.  346. — A,  nptmian  tar  iniurrotin  or  (np-ear.  An  ellipUnI  |Mec«  of  aluD  («  b)  hiu  bmo 
rvtuuv«d  from  tbe  p(iat«riur  wb.1I  of  the  auricle  and  iruuilciid  lirocDna.  a.  tha  mna  at  cartiUcs 
to  be  rnmovcd  froia  the  canchA  of  the  aiinclr>. 

Vin.  a*?. — Tha  ofwratinn  fur  mEcmtiii,  or  largu  prujea-litig  auricle.  B,  tlw  HUlured  inciniaii  M 
the  clone  of  tlie  otirrtttiuii;  C,  lh«  cartilagG  removed  fmm  tKe  rimcba  of  llie  auricle;  i).  the  aUa 
rcmo^'tsl  from  Uie  tKMdcrior  aapect  of  lh«  auric-le  ami  tlic  iiiaatolfl  |ir>K-en». 

The  superficial  sutures  were  removetl  on  the  sixtli  day  and  the  deep 
stitches  on  the  nintli  day. 

Tlie  results  of  the  operation  were  excellent.  Before  the  operation 
the  auricles  at  Darwin's  tuhen-le  were  3.5  cm.  from  the  side  of  the  head, 
and  after  the  ojJiTalion  ihcy  were  ]./i  cm.  iltstaiit.  Three  months  after 
tlie  operation  tliey  were  1.25  cm.  from  the  head. 


NEOPLASMS  OF  THE  EXTERNAL  EAR. 


Othematoma. — Definition. — ^This  is  a  disease  of  the  auricle  cha 
terized    by  an    etTu.sion  of   UUhh]  ln'tweeu  the  perich(»ndrium  and  the 
citrtihi^e.     It  rnay  oeciir  spmilaiieou.sly  or  f ruin  dirift  vitilcnce.     When 
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it  occurs  spontaneously  it  is  probably  due  to  degenerative  ohanfjes  in 
the  liloodvea^ls  of  tlie  fibrous  l>Hiui.s  which  traverse  the  cartilage  of 
the  auricle.  It  is  also  probable  lliat  degenerative  changes  occur  in  the 
fibrous  tissue. 

Etiology. — Dementia  seems  to  have  a  close  relationship  to  the  disease 
as  it  is  coinuionly  found  in  the  insane.  Inliurriane  treatment  of  this 
class  of  fHitients  has  iHt'n  so  often  rharged,  and  it  is  more  than  probable 
that  irauniatism  aecountx  for  it  among  them  to  a  large  measure.  This 
is  ren<lered  more  than  probable  by  the  fact  (hat  most  of  the  case.s  have 
involvement  of  the  left  ear,  the  blow  from  the  right  hand  of  the  attend- 
ant striking  this  ear.  It  must  not  be  presumed,  however,  that  this  is 
the  only  cause,  as  the  degenerative  changes  above  referrerl  to  would 
be  ex|)ecte<l  in  this  clasa  of  patients.  The  fanKUH  prizeKgliter, 
Battling  Nelson,  has  uthematoma.  caustxl  by  numerous  btows  ujmmi 
the  ear  in  a  series  of  boxing  matches  lu  which  he  did  not  have  the 
opportunity  of  applying  hot  water. 

The  condition  is  coumion  among  the  wrestlers  of  Japan,  traumatism 
being  the  prf>bab!e  cause. 

Symptoms. —The  tumor  forms  quickly,  thus  distinguishing  it  from 
perichondrilis,  angir>ma,  and  other  neopla.sms.  The  rapid  development 
after  an  injury  is  quite  characteristic.  Its  color  is  bluish,  and  it  is 
roundcij  and  soft  to  the  touch.  It  does  not  liave  the  distinct  fluctuation 
common  to  fluid  sacs  beneath  the  skin,  but  offers  a  doughy  resistance.  If 
it  is  due  to  traumatism  it  is  usually  quite  targe,  often  invulvtng  the  whole 
or  the  up[)er  portion  of  the  auricle;  whereas  if  it  is  idiopathic  it  is  often 
quite  circumst'rilKNl,  being  limited  to  a  nodule  in  the  concha  or  other 
depression  of  the  auricle.  It  is  most  common  on  the  anterior  or  concave 
surface  of  the  auricle  (Fig.  ^48). 

Pain  is  present  in  the  traumatic  varietj'.  but  is  absent  in  the  idiopathic. 
The  tumor  is  opaque  by  transmitted  light,  whereas  that  of  perichon- 
dritis is  transparent.  If  the  auditory  meatus  is  occluded  by  tlie  swelling, 
deafnesjj  and  tinnitus  are  present.  It  should  be  bonie  in  mind  that  the 
deafness  may  be  due  to  the  rupture  of  the  ear  drum  from  cimcus-sion. 
In  the  case  of  Battling  Nelson,  the  hematoma  became  organized  and 
cause»!  |>eriiianent  deformity. 

DiagBosis. — The  <tiagnosis  is  based  upon  the  rapid  development  of  the 
growth  after  an  injury*,  the  opaqueness  by  tnuismitted  light,  am]  the 
ab.seiicc  of  febrile  .symptoms.  In  the  sfxintaiieous  variety  the  rapid 
deveIoj)nu*nt  of  the  tumor  uuuss  is  quite  characteristic. 

Prognosia. — The  traumatic  variety  ends  by  resolution  more  readily 
than  tin-  idio[)athic  variety*  except  when  there  is  extensive  damage  lo  the 
cartilage.  If  there  are  no  reactive  symptoms  and  the  swelling  dimin- 
ishes in  size,  the  pn^gimsi.s  Ls  favorable.  \'iolent  inflammatory  symp- 
toms, on  ttie  oCiier  hand,  necessitate  o{>cning  the  tumor,  thus  rendering 
the  prognosis  more  unfavorable.  Some  cases  recover  without  visible 
ileformily.  while  others  recover  with  great  slinnkage  or  other  deformity 
of  the  cartilage. 

Treatment.  Thv  tn^atment  slu>uld  be  symptxnnatic  and  moilifiefl  to 
correspond  willi  tin-  (M'culiar  putholcigN'  of  the  case.     If«  for  instance,  the 
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othematoma  is  due  to  (Icgcnerative  changes  in  the  blocxlvessels  ancl  the 
connective  tissue  or  the  cartilage  of  the  auricle,  it  woulfl  he  folly  to  apply 
massage  to  promote  absorption,  as  such  manipulation  would  probaWy 
provoke  more  hemorrhage.  Such  a  procedure,  if  tried  at  all.  should  be 
deferred  until  regeneration  has  closed  the  interior  wounds.  Pressure 
bandages  are  also  contraindicated  for  the  same  reasons.  The  applica- 
tion of  ice-hags  or  a  Lciter  coil  may  exert  a  favorable  influence  in 
pR'Vctiliiig  passive  inflammatory  swelling;  luid  if  it  is  already  present, 
the  cold  rwiuces  It  somewhat.  The  application  of  lieat  is  Ijettcr  treat- 
ment, as  it  promotes  regeJieration.  Cooling  lolioiis  liicatty  and  catliartics 
may  also  bo  used  with  some  advantage.  The  inflammatory  type  should 
be  inci.sed  and  antiseptic  dressings  upplied. 


Fio.  34S 


OOienuitnina  with  umJiicatloii  foU':>wi[i^  a  lu«lory  uf  dciiieniiu  itn<j  tnumatum. 
(Df.  G.  UcAtUiS'a  CUM. I 

Potitzcr  recommends  the  puncture  of  the  tumor  in  the  early  stage  of 
its  development.  If  this  is  not  foHowc<l  by  relief  it  is  l)etter  to  o(>en  it 
tiioroughly  by  free  incision,  after  whicli  the  contcnLs  can  be  removed 
and  the  cavity  packed  with  iodoform  gauze. 

Angioma.— STrnptonuB. — Tlie  bright-red  or  lurid  patches  which  are 
not  elevated  above  the  surface  of  the  skin  are  not  included  in  this  group 
of  tumors.  Angioma  as  used  in  tliis  conncclimi  refers  to  the  cavcnious 
tumors,  which  are  bluish  red  in  color  and  are  made  up  of  a  series  of 
venous  sinuses  or  cavities  of  various  sizes  and  shapes.  They  arc  often 
separated  from  each  other  by  perforate*!  fibrous  s<*pta,  thus  affording 
free  intercommunication  of  their  blood  contents. 

They  may  appear  in  the  auricle,  in  tlie  meatus,  or  in  both.  They 
may  be  either  primar}'  or  secondarj'  extensions  from  adjacent  struc- 
tures. They  vary  in  size,  rarely  growing  larger  than  a  small  heji's  vgg. 
They  are  irregular  in  shape.     Pulsation  is  occasionally  present.     Anp*- 
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oma  \s  sometimes  congenital,  while  in  other  eases  it  (ievel()|B  after 
trauma  or  after  the  gmdiinl  Hilatntion  of  the  hloodve-s.se Is  of  the  simple 
angioma,  the  bright-red  or  lurid  patches  rcferre<l  to  in  the  preceding 
paragrn|>h.  Instances  are  on  reeoni  of  an  angioma  appearing  after 
the  auricle  had  been  frozen. 

The  presence  of  pain  depends  chiefly  upon  the  rapidity  with  which 
they  grow.  If  of  rapid  development  and  lai^e  size,  the  pain  i.s  consid- 
erable. 7Vouble^oine  puLsattoii  is  anotlier  ch  a  rue  tens  tic  of  luigionin  iif 
rapid  growth. 

i)eafnes.s  is  present  in  thase  cases  in  which  the  meatus  i.s  occluded. 
Reflex  cough  may  also  l>e  present  when  the  meatus  is  involved. 

Diagnosis.—  (Othematoma  is  the  only  tumor  which  might  be  con- 
foimded  with  cavernous  angioma.  The  former  is  of  rapid  growth, 
smooth  in  outline,  and  opaque  to  transmitted  light;  whereas  angioma 
usually  develops  more  slowly,  is  irregular  in  outline,  and  is  transjurcnt  to 
transmitted  light. 

Treatment. — ^IMie  treatment  should  be  addre-ssetl  to  the  rethietion  of 
the  blood  contents  of  tlie  tumor,  which  interfere  with  iU  circulation. 
This  may  be  aeL*omplislH*d  in  various  ways.  Electrolysis  is,  |>erhaps,  the 
best  methfxl  in  growths  of  small  or  medium  size.  The  iiee<J(es  con- 
nected with  the  positive  pole  of  the  battery  should  be  thrust  through  the 
growth,  while  the  negative  (sponge  electrode)  pole  is  placed  on  some 
remote  portion  of  the  l>otIy.  The  positive  pole  liberates  oxygen  and 
acids,  which  coagulate  the  blood  and  soft  tissues,  thus  contracting  and 
oKstructing  the  cavernous  sinu.ses  of  the  tumor.  Should  the  negative 
pole  be  ap[;iie<l  as  recommended  by  Hovell,  the  results  would  be  less 
certain^  as  the  n^ative  pole  Uberatcs  hydrogen  gas,  which  tends  to 
liquefy  the  solid  tissues.  The  negative  |)ole  is  better  adapted  to  use  in 
l)brous  tumors,  on  account  of  its  liquefying  properties. 

•Multiple  puncture  of  the  surface  with  ncc<!lc  points  and  brushing  the 
surface  with  nitric  acid  has  been  rccomniendetl  in  small  growths.  Holh 
measures  produce  scar  tissiie,  and  tlius  cause  coutractiou. 

Politzer  recommends  the  passage  of  several  .silk  suturt^s  tl^irough  tlie 
tinuor.  He  first  renders  them  aseptic  and  then  saturates  them  in  a  solu- 
tion  of  the  |>erchIoride  of  iron,  llie  iron  coagulates  the  blood  and  the 
threa^Is  act  as  nuclei  for  tlie  clot  formations. 

'l*he  galvanocautery  ami  the  Paquelin  cauterj*  have  l>een  useii  in  larger 
growths.    Such  treatment  is  necessarily  limited  to  exceptional  cases. 

Injections  of  styptic  reme<lies,  as  carbolglyeerin,  itMliiie,  and  the 
perchloride  of  iron  are  not  safe  procc<lures,  as  they  may  cause  extensive 
sloughing  and  subse*|uent  distigurement  from  cicatricial  contraction. 
Suppuration  and  perichondritis  may  also  follow  the  injections,  the 
auricle  becoming  shrivelled  and  reduced  in  size. 

Fibroma.  —Fibroma  of  the  external  ear  consists  of  spindle  cells  and 
eonne^'tfve  tissue.  It  is  usually  the  result  of  local  irritation,  lus  tiie  wear- 
ing of  ear-rings,  and  is  often  found  iu  negresses,  who  are  peculiarly 
prone  to  fibromata,  not  alone  liere,  but  in  other  parts  of  the  body  also. 
Hiey  var}'  in  size  up  to  a  large  walnut,  arc  rounded  in  form,  and  may  lie 
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|>e<luni'ulu[t'<l  or  scssik'.  Tlicv  art'  iisiiully  Kwutt'd  iii  the  lobule,  as  this 
is  the  portion  in  which  esir-rin^s  arf  worn.  They  may  ap|)ear  elsewhere 
on  the  tuirit'le  or  i*vpn  itt  the  entrance  to  the  auiliton*  canal  {Fig.  349). 

Treatment.— If  small,  a  V-shafXHl  incision,  inc-luilin^  the  growth,  may 
be  TiiiaUe,  ami  the  cut  .surfaces  brought  together  by  skin  stitches,  thus 
causing  ver\'  little  disfigurement.  If  the  growth  is  pe<lunculated,  it  is 
easily  removed  with  scissors,  and  the  base  cauterized  and  dressed  anti- 
septically.  Large  growths  may  be  removed  by  excision,  the  parts  being 
Ijrought  together  as  well  as  [xtsaible  so  as  to  avoid  ilisfigurenient.  If 
necessary*,  a  subset|uent  plastic  operation  may  Iw  performed  to  over- 
come the  deformity. 

Cysts. ^TJke  cyst  foniiations  in  other  parts  of  the  body,  they  are  the 
result  of  the  plastic  union  of  parLs  which  are  nonnally  open  or  separated, 
(.  c,  the  sebaceous  glands  of  the  auricle  may  become  infected,  their 

Fio.  349 


/^i,' 


Fibnnw  Ittmor  (keloid)  of  risht  •urifle.      (After  BrOh^Politaor.) 


orifices  clased,  and  the  secretions  retained  in  the  dilated  and  inflame<i 
glandular  sacs.  Tliey  iire  variable  in  size,  are  soft,  and  may  remain 
stationary  in  their  ilevelopineiU  for  severul  years. 

Treatmeat. — The  treatment  of  cysts  of  the  auricle  consists  in  a  free 
incision  into  the  tumor,  the  evacuation  of  its  contents,  curettenienl,  ami 
the  a[)pli<'atinn  of  the  tiricturi'  of  io^bne  to  the  surface  of  the  cavity,  A 
suitable  surgical  dressing  should  then  be  applie<l,  and  repeated  daily 
while  repair  is  taking  place. 

Epithelioma, — The  growth  begins  as  a  hard  nodule  situated  in  the 
skin  or  the  subcutaneoiis  connective  tissue;  it  grows  slowly  for  a  time,  but 
later  develops  quite  rapidly.  It  is  in  this  stage  that  id<-eration  is  likely 
to  (K'cur.  'I'he  growth  may  be  an  extension  from  contiguous  structures,! 
or  it  may  be  priuiary  in  the  auricle  or  the  meatus.  Of  the  sixty  cases  ' 
reporletl,  nearly  all  occurred  in  patients  more  tlian  forty  years  of  age. 
iJr.  J.  S.  lirown  reports  a  case  in  a  man  .seventy-eight  years  old.  Kpilht*- 
lioma  may  U'gin  as  warty  or  fi.ssunMl  .surfaces,  which  Knally  ulcerate  and 


Pia.  MO. — SnrcutnB  nf  anripla. 

f*ia.  8.11. — Lupu*  Tulcnh*  of  auni-fe. 

Fut.  362. — CttToinoma  of  auricle  aitd  ictnpfmi]  bone.  LHi  mu  (if  s  nui  fltt)N«lx  ycara  nf  am  trhri 
had  vuffcrMl  ffim  aural  iliiM?)karico.      TltP  carcinoma  «>xtMmlBil  into  tli*'  body  I"  th»  ((^nponil  iNinc. 

Kl».  :i&3. —  AtquirvJ  tilnclur*  it  external  awlitury  invadi*.  IjtU  mai  ot  a  man  who  ha<I  lw«u 
riiii  iivrr  hv  a  wmcon  ii>  early  cliiMhiHid.  ImmMiaiply  Ii^hinil  iht'  tr\»nint  nf  iIir  iiiidit<iry 
mralu*  ll>^rv  i«  a  ci>iiiirr(i\-e-ttHue  ■cikiiid  Btniclieil  a>T<>-*  lh<»  rmuil  lik»  a  •]ia|>|i'ai(in.  witl>  a 
rouvl  'tjinninit  tliat  ailmlu  a  tuund  llwaiMul  a  |imhpa<l.  He  ran  liror  wltiiit>«f«l  cnnvenaliiio 
Ht  «  diauuwe  of  three  nurun.     (Afwr  Brilhl-PnlilaerJ 

The  ntxhilar  enlar^tMiients  on  tho  aiiriclp  may  be  present  several 
month<t  before  eiilar^inent  of  llie  glands  in  the  neck  appears.  Pain 
may  not  l>e  a  syinplont  until  iileeralion  takes  place;  hence,  iii  (he  early 
stance,  epitlu'lionia  may  lie  ini.stiikcii  fur  fiKronia.  \s  tfie  ulceration 
an<l  the  (l«'per  extension  of  the  jfrowlli  prnjfri's.s,  the  pain  ineren.scs, 
often  hecoMiing  excniciatlng  in  chamcliT.  TIic  facial  nerve  may  !«•- 
conu'  involviil,  ami  facial  paralysi.s  develop.  The  auditory  nerve  may 
be  afTectol,  or  hemorrhages  may  occur,  and  glandular  enlargements 
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develop,  finally  rcsuUidg  fntnlly.  DpaIH  inny  \w  due  to  septicemia, 
exhaustion,  meningitis,  thrombosis  of  the  lateral  sinus,  or  cerebral 
abscess. 

Treatment. — The  treatment  of  epithelioma  here,  as  elsewhere  in  the 
bo<Jy.  consists  in  the  complete  removal  of  the  growth  by  excision.  To 
accomplish  this  it  may  be  necessan'  to  remove  the  auricle  in  part  or 
pntirely.  The  disfi^nirement  resulting  may  be  corrected  by  a  subse- 
quent plastic  operation  or  the;  udjusttuent  of  an  artificial  auricle.  While 
the  wound  is  healing  a  vul('uni/,ed  or  a  silver  Ui\w.  should  be  worn  Ui 
the  meatus  to  prevent  cicatricial  contraction. 

Sarcoma.^iarcoma  of  the  auricle  is  mre.  When  present,  it  may 
be  of  the  round-cell  varie^f,  which  develops  rapidly  and  leads  to  an 
early  fatiil  issue,  or  it  may  be  of  the  fibrosarcomatous  type,  which  grows 
slowly.  This  type  may  exist  fur  many  years  without  giving  rise  to 
marked  symptoms.  The  round-cell  variety  is  painful,  as  its  rapid 
growth  stretches  the  sensory  nerves,  and  it  is  also  often  att^ided  by 
inflHUunation  in  the  parotid  and  the  mastoid  regions. 

Tlie  ap|waran('e  of  tlie  tumor  varies  according  to  the  variety  and  the 
rapidity  of  development.  If  it  is  of  the  fibro-sarcoma  type,  it  is  smooth 
and  covered  with  normal  skin.  If  it  is  of  the  round-cell  variety,  its 
growth  is  rapid.  The  skin  becomes  eroded  and  the  seat  of  fungous 
granulations  (Fig.  350).  The  eroded  surface  secretes  an  unsightly 
suppurating  material  composed  of  debris,  pus,  epithelium,  leukocytes, 
and  blood  corpuscles.     The  ulceratiug  surface  often  bleeds  profusely. 

The  external  meatus  may  be  the  .seat  of  round-cell  sarcoma  and,  in 
extremely  rare  instances,  of  osteosarcomn. 

Diagnosis. — A  portion  of  the  growtli  slinuUl  be  subjected  to  micro- 
scopic cxaininution.  The  romid-cell  sarcoma  is  jialc  on  cross-section 
and  exudes  a  milky  juice;  it  is  composed  almost  entirely  of  round  cells 
and  thin-walled  bloodvessels.  The  fibrosarcoma  has  a  considerable 
cpiantity  of  intercellular  cement  substance,  and  the  macroscopic  appear- 
ance of  the  tumor  is  coarse-grained  and  firm. 

Prognosia. — It  is  obvious  tliat  this  depends  upon  the  type  of  the  growth, 
the  round-cell  variety  being  comparatively  more  speedy  and  de- 
structive. In  this  type  death  may  result  from  intracranial  extension, 
heniurrluige,  or  exhaustion. 

Treatment.— Early  and  complete  removal  of  tlie  growth  is  the  best 
tn*atnieiit.  Tins  may  be  done  with  the  knife  or  the  galvantK-auterj". 
If  the  growtli  I'annot  be  completely  removed,  the  parts  continue  (o  dis- 
charge offensive  material. 

Tiic  Hon  tgen -rays  have  been  used  with  3ome  apparent  success  uil 
superficial  sarcomata,  but  we  are  not  ready  to  recommend  this  method 
of  treatirieiit  until  further  trial  hiis  demonstrated  its  real  value.  It  b 
unsjife  to  try  it  in  the  nnmd-<  ell  variety,  as  the  early  surgical  remo^'al 
offers  the  only  hojx?  in  this  ty|Je  of  sarcoma.  While  using  the  Uonlgen- 
ray  treatmeiit  extensions  may  tx^-ur,  thereby  rendering  operative  treat- 
ment hoi>elpss.  The  rays  are  of  special  value,  however,  after  opera- 
tion, recurrences  being  less  frequent  or  delayed  by  their  use. 
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CHAPTER    XXXVII. 

DISEASfr-S  OK  THE  AUIUCLE  AND  EXTERNAL  MEATUS- 
PERICHONDRITIS  OF  THE  AURICLK. 

This  ls  n  rare  ulTection  and  resembl&s  othematoma.  The  iip[)er 
portion  of  tlie  auricle  is  asually  invoJvet],  a-s  the  eurtila^e  is  chioHy 
foiirni  there*.     The  lohule  tsnipes,  as  it  Is  free  from  cartilage. 

Symptoms. — If  tlie  inHainmation  occurs  as  a  oomph'cation  of 
funinculosis  of  the  meatus,  the  pnin  characteristic  of  that  condition  is 
^present;  whereas,  if  it  begins  in  the  auricle,  the  first  symptom  may  be 
'  circumscribed  redness  and  sweMing,  which  gradually  spreads  and  be- 
comes more  prunoiinccil,  until  it  (inally  involve?!  tlie  whole  of  the  car- 
tila^nous  portion,  including  tJie  concha,  or  it  may  inclmie  the  rneatu.^. 
If  the  meatus  is  wholly  occluded  by  the  swelling,  (he  hearing  is  impaired. 
Fhu-tnation  soon  appears,  and  is  due  to  the  inflammaton.-  exuilate 
of  \"isci.d  senim  beneath  the  prrichnndrium.  The  natural  contour 
of  the  auricle  Is  modified  by  the  swollen  tissue  and  its  surface  is  rwl- 
dened.  The  perichondrium  of  the  entire  auricle  may  betrome  detaclied 
and  Uius  uiterfere  with  the  nutrition  of  the  cartilage.  Tliis  Is  u  serious 
nmiplieutitin,  (^specially  if  the  se<'n'tiim  be<'oines  jninilrnt.  Uiiiler 
such  circumstances  the  cartilaginous  auricle  is  apt  to  shrink  or  slough, 
and  leave  pronounced  deformity. 

The  greatest  care  shouhi  be  exerei.sed  to  prevent  additional  infec- 
tion wlicn  there  is  an  abrasion  of  the  skin  and  witen  an  incision  is  made 
to  evacuate  the  fluid  beneath   the  perichondrium. 
Should  active    infection    be   present,   many   weeks  f,.i.  rt.vi 

or  months  may  be  required  to  check  the  progress 
of  the  disea.se,  and  eveji  then  the  auricle  will  be 
'  greatly  deformed.  Perichondritis  occasionally  fol- 
lows (he  mastoifl  o|M'ration,  es|>ecially  wlien  the 
plastic  meatal  flap  includes  the  concha  of  the  auricle. 

The  result  of  the  perichondritis  may  be  so  slight 
as  to  attract  no  attention,  or  it  may  be  so  markc^i 
as  to  completely  disguise  the  anatomical  cliaraeteria- 
tics  of  the  auricle. 

Treatment.— The  treatment  should  be  autiphlo- 
gi.stic  in  nature,   Iieat   being  tJie    most  serviceable  UH^r'a  wti, 

in   tfic   euHy    stage.     The    Leiter   coil    (Fig.    '154) 
should  l»c  applied   over  the  auricle  and   hot  wiiler  passed  through  it. 
A  hot'Water  nag  may  also  be  used.    A  brisk  sntine  catliartic  shoukl 
be  administered  and  leeches  usicd  around  the  auricle  in  conjuiicttoa 
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with  the  heat.  If  fluctualiou  ia  present,  an  incision  should  be  niude 
to  evacuate  the  fluid.  The  auricle  should  be  cleansed  before  niaking 
tlie  incision,  Eo  prevent  the  i>assil)iliLy  of  additicmal  infection.  The 
cavity  shituld  lie  careFuJly  hwt  thoroughly  scraped  witli  a  dull  curette, 
and  tluTi  cleaiiscHl  witti  an  antisci)lie  sohition.  If  the  infection  is 
severe  and  granulations  are  pnisent,  the  cavity  should  be  swabbed  with 
(he  tincture  of  iricJine  or  the  cnmpound  tinctun*  of  benzoin.  Free 
drainage  should  be  uiaintaiTic*d  by  tlic  insertion  of  a  gauze  wick,  over 
wfiicli  the  usual  dressing  of  gauze  and  cotton  shoidd  be  placed  and 
held  in  position  with  a  bandage.  'J'he  dressings  should  be  charigeil 
every  twelve  hours. 

Subsequent  <)]>erative  measures   may  lie  luidertakcn   to  correct  the 
deformity  if  it  is  suflieiejuly  pronounced  to  produce  disiigurement. 


HERPES  OF  THE  AX7RI0LE. 

The  ctiolog}'  is  not  alwaj's  clear,  although  it  seenrw  to  be  caused  by 

midtJle-ear  disease.  It  is  thought  by  some  to  be  caused  by  malaria, 
an<i  by  others  to  be  a  neurosis.     It  is  nuMt  common  in  adulLs. 

Symptoms. — The  vesicular  eru[)ti()n  is  siJineEiines  precede*!  by  a 
stinging  or  burning  pain,  especialiy  ff  the  meatus  is  involve*].  The 
eruption  is  generally  on  the  outer  or  concave  surface  of  tlic  auricle, 
which  is  supplied  by  the  auriculotemporal  branch  of  the  fifth  ner^e. 
This  is  of  interest,  as  the  distribution  of  the  eruption  usually  follows 
the  lerniinal  ending  of  this  nervf.  It  is  umre  rarely  on  the  posterior 
or  convex  surface  of  the  auricle,  as  the  auriculotemporal  branch  of  the 
fifth  nerve  does  not  extend  to  this  region. 

The  course  and  appejirance  of  the  eruption  is  about  as  follows: 

Af  firsi  there  is  a  ri'ddened  art^a,  which  beeonies  pa]>ular,  then  vlsic- 
ular.  "^rhe  vesicles  may  become  conHuent  aiui  form  bullie.  The  con- 
tents of  the  vesicles  is  first  clear  serum,  which  later  becomes  cloudy 
and  purulent.  The  duration  of  the  vesicular  stage  is  limited  to  a  few 
days,  after  which  the  vesicles  dry  up.  leaving  crusts  and  an  occasional 
superficial  ukrer. 

If  ilie  meatus  becomes  involved,  more  or  less  deafness  and  tinnitus 
is  present. 

Treatment. — Tonics,  purgatives,  and  outdoor  exercise  are  indi- 
cated lo  improve  the  general  health  of  the  patient.  Cool  or  cold  morn- 
ing baths,  or  at  least  sponging  of  the  neek  and  chest,  are  indicated  to 
improve  the  tone  of  the  vasomotor  nervous  syst^em. 

The  blisters  should  be  pruttx-tcil  by  starch  or  boric  acid  |X)wdcr  and 
cotton-woivl  dressings.  I'he  fiui*!  contents  of  the  vesicles  should  be 
emptied,  care  In-lng  taken  to  avoid  removing  the  elevated  dermis,  and 
exposing  the  underlying  partes  to  (he  air.  This  accident  is  attended  by 
consiiiemble  pain.  Boric  acid  powder  may  be  .i])i>lii'<l  in  suppurative 
ca.ses.     If  the  meatus  is  involved,  boric  acid  should  be  blown  into  it. 


DERMATITIS  OF  THE  AURICLK 


HERPES  ZOSTER  OP  THE  AURICLE. 

This  is  a  vrsifiilar  eruption  appearing  on  a  rwldenwi  surface,  althouj^h 
(he  area  of  re<Ini?ss  does  not  extend  mucli  Iveyomi  llie  Iwtse  of  ihe  blis- 
ters.   The  vesicles  are  armngeti  in  groups  and  are  qnite  painful. 

They  noasl  often  appear  upon  the  posterior  surface  of  the  auricle  and 
the  lobule,  and  more  rarely  upon  the  anterior  or  superior  surface  of  the 
meatus.  They  still  more  rarely  develop  upon  the  anterior  surface  of  the 
auricle. 

It  is  a  nervou-s  nffertion  of  either  the  trigeminus  or  the  great  auricular 
nerve.     In  some  cases  it  seems  to  be  of  ganglionic  origin. 

The  location  of  the  eruption  is  (ietennined  by  the  distribution  of  (he 
nerve  affected. 

In  rare  in.stances  the  drumhead  is  involved,  although  the  hearing 
may  be  but  slightly  affectet!  thereby.  Within  a  few  days  after  the  for- 
mation of  the  vesicles  they  burst,  emptying  their  contents,  after  which 
crusts  fonn  at  the  .site  of  the  eruption. 

A  few  days  later  new  epidermis  forms,  and  unUNs  there  is  a  recurrence 
of  the  ilisease  complete  recovery  takes  place. 

Treatment. — Although  hcr|jes  has  been  recognized  us  a  distinct 
disease  for  a  long  time,  the  treatment  of  it  has  not  developed  l)cyond  an 
attempt  to  relieve  the  pain  jmd  to  prevent  excoriations  after  the  bursting 
of  the  vesicles.  The  intenial  administrulion  of  arsenic  is  often  recom- 
mendeil  witli  the  idea  of  correcting  the  nervoits  di.sorder  which  is  the 
chief  cause  of  the  trouble.  It  is  doubtful,  however,  if  it  hn.s  any  specific 
elfc<-t  iis  a  r«Miicdy.  Ainwlyiu^  reme*iies,  such  jis  the  r>  \ycr  cent, 
otiitmentuf  the  hy^lnx'hlorute  of  crx-aine,  may  be  applied  IcK-ully  with  a 
fair  clegrce  of  confidence  that  it  will  afford  relief.  Calomel  dusted  over 
the  eruptions,  especially  after  they  have  discharged  (heir  contcnLs,  in- 
duces healthy  and  speedy  epidermization  of  the  denuded  surfaces. 


DERMATITIS  OF  THE  AURICLE. 

Dermatitis  may  be  due  to  trauma(!.sm,  expasure  to  heat  or  cold,  and 
to  a  parasitic  infection  (Polilzer).  The  treatment  should  consist  of  the 
application  of  solutions  of  lead. 

It  (X'cnsionally  hapiwu-i  that  when  there  is  an  abmsion  of  the  .skin  of 
the  auricle  or  a  lass  of  the  integrity  of  the  epidermis  due  to  eczema, 
etc.,  erk'sif>clatous  infection  may  occur  and  lead  to  a  much  more  severe 
type  of  inflammation. 

Treatment. — The  treatment  shoukl  be  antiphlogistic  in  character 
and  Weak  solulions  of  ichthyol  (I  (o  o  ()er  cent.)  should  be  applied 
lo<'ally. 

Should  the  divper  ti-tsucs  become  inv()lved  and  pus  accumulate 
therein,  free  incisions  shoidd  be  made  and  (he  parts  treatefl  according 
to  aseptic  surgical  principles. 
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Dermatitis  from  Exposure  to  Cold.— Synonyms.— Frostbite;  chil- 
blain; dermatitis  congclationis  auriciilic. 

Etiology. — Exposure  to  extreme  cold  or  prolonged  exposure  to  moder- 
ate temperature,  as  in  the  autumn  of  northern  latitudes,  ako  the  ex- 
treme thinness  of  tlie  skin  ami  slight  annntnt  of  subcutuneoiis  tissue 
separating  it  from  the  cartilage  of  the  auricle  predispases  to  dermatitis. 

The  disease  is  characterized  by  the  formation  of  nodules  and  excoria- 
tions, especially  on  the  elevated  portions  of  the  auricle. 

In  the  extreme  north,  the  dermatitis  is  usually  acute  in  character  and 
is  attended  by  simultaneous  freezing  of  the  nose.  More  or  less  necrosis 
and  gangrene,  and  partial  loss  of  the  auricle  follows. 

Ordinary  frostbite  is  characterized  by  moderate  swelling,  redness, 
and  cireiimscribefl  dermatitis. 

'^i'lie  noiiules  heal  slowly  or  not  at  all.  and  become  covered  by  bloody 
crusts.  Kven  after  the  cnists  disappear  the  skin  continues  to  exfoliate 
ei»idpnnis  for  a  long  time.  The  affection  is  most  common  in  young 
ehlorotic  girLs  of  northern  climates,  and  always  appeal's  at  tlie  beginning 
of  cold  weather.  It  is  more  than  probable  that  insufFicient  and  improper 
food  predisposes  to  its  occurrence.  These  conditions  together  with  the 
unstable  vjusomotor  system  at  the  time  of  put>erty  may  be  consiilered 
the  chief  etiological  factors. 

Symptoms. — In  addition  to  thasc  apparent  to  the  eye,  as  described 
above,  may  be  mentioned  lancinating  pains,  .sense  of  heat,  itching, 
etc.  These  sjinptonis  cause  the  patient  to  scratch  or  rub  the  parts, 
thereby  increasing  the  difficulty. 

Treatment. — In  tliase  ciises  due  (o  extreme  cold,  snow  or  ice-bags 
should  be  applied.  In  the  subacute  varieties,  GouUinl's  extract  is  ser- 
viceidile.  The  auricle  may  be  painted  with  i<Hline  collodion,  or  cam- 
phor ointments  may  lie  used.  For  the  relief  of  the  intolerable  itching 
the  following  mixture  is  of  value: 

3  -Collodion •      >      •      •  8  J 

Ot.  ricini  tfija 

Ot,  Irroltintli 5i— M 

Sb- — Apply  Iwrally  )a  nUnve  itchinc 

The  frequent  application  of  camphor  ointment  also  relieves  the  itching. 


rURUNCTJLOaiS  OF  THE  EXTERNAL  MEATUS. 

Synonyms. — Follicular  inflaniination  of  the  external  auditory  canal: 
otitis  externa;  follieularis  s.  circumscripta. 

Btiology.— Fiinmculosis  of  the  external  auditory  canal  is  a  cii^ 
cumffcribcd  infiammalion  involving  cither  the  hair  follicle.^  or  the  sudo- 
riferous glands.  As  these  organs  are  limited  to  the  cartilaginous  or  ex- 
ternal portion  of  the  canal,  the  furuncles  are  not  found  in  the  deeper  or 
osseous  portion.  The  boils  may  be  without  known  cause,  or  they  may 
be  a  part  of  a  general  furunculosis.    They  may  occur  in  the  course  of 
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suppurative  otitis  media  and  clirouic  eczema.  Tmumatisin  from 
attem[)t.s  at  cleaning  the  ears  often  causes  thetn.  It  most  ofteji  appears 
in  the  spring  and  autumn,  and  is  chiefly  a  disease  of  adult  life.  General 
dehillhitinf^  disea-ses  or  thoir  sequelie  predispose  to  it. 

Symptoms.— The  hoarinj;  is  but  slightly  affected  in  most  cases,  as 
the  lumen  of  the  canal  is  not  completely  obstructed.  The  pain  Ls  more 
or  less  intense  according  to  the  depth  of  the  inflammatory  process.  The 
furuncle  does  not  always  present  the  appearance  of  a  boil,  as  the  skin  is 
tense  and  closely  Hdlierent  to  the  cartilaginous  meatus,  thiLs  preventing 
the  usual  elevated  appearance.  In  other  words,  the  swelling  is  more 
diffused  and  but  slightly  elevated. 

The  auricle  is  extremely  scasitive  to  the  touch,  and  the  movements  of 
the  inferior  maxilht  in  musticalion  cause  pain.  The  tension  of  the  skin 
becomes  so  great  that  the  patient  is  often  unable  to  sleep.  The  swelling 
in  the  external  meatus  is  moi-e  or  less  diffused  on  account  of  the  clase 
adhesion  of  the  stdn  to  tl:e  cartilaginous  meatus,  and  with  the  inexperi- 
enced may  be  niistiiken  for  the  redn&ss  and  swelling  in  the  jMJsLsuperior 
portion  of  the  meatus  in  mastoid  inflammation.  It  is  easily  difft-ren- 
tiated  from  it,  however,  by  remembering  that  the  swelling  due  to  mas- 
toid disease  is  limited  to  the  pi»st.siip*'rior  wall  of  the  asseous  or  deeper 
portion  of  the  meatus,  while  that  due  to  furunculosis  is  in  the  posterior 
and  inferior  wall  of  the  outer  or  cartilaginous  portion.  The  pain  is 
often  greater  in  furunculosis. 

The  temperature  is  irregulariy  elevated  during  the  first  few  day's. 
Deafness  and  tinnitus  are  present  if  the  meatus  Is  occluded,  though 
they  may  l>e  present  without  occlusion.  When  this  is  the  case  the  in- 
flainmntion  has  probably  extcnde<l  to  the  dnimhea<l  and  the  tympanum. 

The  more  superficial  the  funmcle  the  greater  the  redness  and  the 
more  circumscribed  its  area.  Pain  may  or  may  not  be  present.  If  the 
deep  tissues  are  involved  the  redness  and  swcUing  arc  more  diffused* 
while  the  pain  is  greater.  In  some  cases  the  surrounding  tissues 
become  more  or  less  swollen,  as,  for  instjince,  when  the  anterior  por- 
tion of  the  meatus  is  involved,  the  skin  in  front  of  the  tragus  Ls  swollen 
and  purple  in  color;  whereas  if  the  posterior  portion  Is  involved,  the 
mastoid  skin  may  he  swollen  ami  simulate  mastoiditis.  Glandular  en- 
largement in  (he  lateral  region  of  the  nook  i.s  not  commonly  present. 

Course.— Furunculosis  of  the  meatus  is  apt  to  go  on  to  suppuration, 
which  iLsually  takes  place  in  from  six  to  eight  daj-s.  The  deeper  the 
inflammation  the  more  delayed  the  vohmtary  escape  of  pus.  The 
(Ktin  and  swelling  subside  imme<liutely  after  the  pus  is  lil)enited, 
especially  if  it  is  done  by  incision.  Incisions  should  be  made  early,  as 
the  progress  of  the  dlsea-se  is  often  thereby  checked.  The  meatus 
should  then  he  irrigated  with  wann  boric  acid  solution,  thoroughly  dried 
and  dnsted  with  bismuth,  and  a  gauze  wick  inserted  for  drainage.  The 
dressing  should  be  changed  daily  until  the  swelling  and  clischargo  have 
materially  subsided.  If  the  boil  is  allowed  to  rupture  spontaneously, 
granulations  may  spring  from  its  crater,  and  be  mistaken  for  middle- 
ear  polyp.  Recurrences  are  to  be  ejcpected  in  many  cases. 
40 
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Treatment. ^Abortive  treatment  may  be  used  before  the  forma- 
tion of  jJij-s  has  taken  plaee.  The  best  reme<Iy  is  a  5  per  eent.  solution 
of  carbolic  acid  In  glycerin.  This  should  be  instilled  into  the  meatus, 
or  applied  with  a  cotton-womid  applicator  if  the  canal  b  open.  Its 
early  u.se  is  often  followed  by  a  eomph'tf  di.sappraranee  of  the  process. 
The  Leiter  lee  coil  gives  relief  to  the  pain.  Mixtures  containing  opium, 
morphine,  twalne,  etc.,  are  recouiineiided,  but  the  carbolic-glycerin 
mixture  is  not  only  curative,  but  analgesic  as  well.  Poultices  have 
been  reeonimeiKled,  but  their  use  is  irrationnl  and  obsolete.  Antiseptic 
solutions  are  valuable  adjuncts  in  flic  treatment  of  funmculasL'*,  and 
the  carbolic-glycerin  solution  answers  thii  purjMvse  admirably,  in  addi- 
tion to  its  ano<lync  and  curative  properties.  Sliould  it  fail  to  give  the 
desired  relief,  the  meatus  is  at  least  prepared  for  operative  measures. 

In  a  large  majority  of  cases  the  process  has  gone  on  to  the  suppurative 
stage  before  the  physician  Is  called  iti.  Wheii  j)us  is  present  the  furuneu- 
lous  area  .shtmUi  be  freely  incised  with  a  narrow  bistourj'.  I*us  may  not 
appear  at  once,  but  tliis  sliould  not  deter  the  ph}-sieian  from  incising 
each  swollen  and  ntldeneil  area.  If  vohintari-  rupture  has  occurre<i 
and  the  flow  of  pius  is  obstructed  by  granulations  the  area  should  be 
ojK'ned  more  freely. 

After- treatment. — Immediately  after  incision  the  cavities  e.xposed 
shouhl  bo  eleansefi  with  a  5  per  cent,  solution  of  carbolic  acid  to  elieek 
the  growth  4>f  tlie  pus  cocci.  Frequent  instillations  of  hydrnzone 
shouhi  be  used  in  keep  the  wound  and  the  meatus  free  from  pus. 

The  eeruininous  secretion  is  often  absent  after  an  attack  of  furuneu- 
losis,  or,  if  present,  is  of  a  dry,  crumbling  quatity.  Intolerable  itching 
usually  complicates  furunculosis. 

Various  remedies  for  the  relief  of  the  itchmg  have  been  recommended. 
The  white  precipitate  ointment,  boric  acid  5  per  cent,  in  lanolin,  and 
the  glycerin-carbolic  acid  solution  are  valuable  for  this  purpose. 

The  entrance  of  water  into  the  meatus  often  leads  to  a  relapse,  hence 
care  should  be  exercised  to  prevent  it. 


DIFFUSED  INFLAMMATION  OF  THE  EXTERNAL  MEATUS 


Synonjrais.     Otitis  externa  diffusa. 

Etiology. —  The  causes  are  (a)  infcclion.s  from  without  and  from 
within  the  middle  ear;  (6)  traumatism;  (c)  excoriation  of  the  cutis  of 
the  niealus;  nnd  |f/)  the  injection  of  irritating  fluids  into  tlie  meatus. 

Symptoms. — ITnlike  the  fiiruneulous  type,  the  svmptoms  arc  chiefly 
limited  to  the  osseous  meatus  and  the  drumhead.  The  cutis  is  swollen 
and  congested,  and  after  a  few  days  throws  off  a  scrogelatinous  secre- 
tion, which  is  often  so  tenacious  that  it  can  be  removed  ni  wwAtr 
(Politzer).  It  is  chained  with  pathogenic  oiganisms,  thus  showing  'tis 
bacleriolr)gic»l  origin. 

Great  pain  in  the  region  of  the  ear  is  usually  present,  movements  of 
the  inferior  maxilla  aggravating  it.     Tinnitus  and  dizziness  are  occa- 
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sionally  present.  The  hearing  may  be  impaired,  especially  if  tlie  drum- 
hrail  i.s  much  swollen,  or  if  there  is  a  large  accumiilatton  of  tliiek  secre- 
tion. 

The  duration  of  the  disease  is  three  or  more  days.  If  it  nirs  an  un- 
internipteil  course,  an  acute  case  may  terminate  on  the  third  day.  The 
liearing  i.s  usually  normal  afler  the  iiiflammalion  ce(tsf.s.  In  rare  cases 
an  axcnriuti'd  or  ulcerous  surfjiee  i.s  left,  and  hecumcs  tin*  .scat  of  a  ^ranu- 
lulion  tumor,  which,  when  rcniovc<l,  cliocks  further  pus  secretion. 

PerioMiiis  an<l  hyperostosis  may  be  left  as  srquela"  in  rare  ea-ses. 

Prognosis. —  In  the  simple  form.s  complete  recovery-  usually  occurs, 
while  in  thi)>c  ca-ses  complicatetl  hy  excoriations,  injuries,  etc.,  con- 
striction of  the  meatus  fri>m  periostitis,  h^-perostosLs,  and  dermoid  thick- 
ening* are  liable  to  atT«-t  the  function  of  the  ear. 

Treatment. —It  should  be  borne  in  mind  that  the  disease  is  usually 
t>f  Imcteriolo^it'ul  origin,  and  renuHlies  applied  accordin^jly.  The  car- 
bolic-glycerin mi.vture  ('>  jR'r  cent.)  is,  p*'rhaps,  one  of  the  most  reliable 
remeilifts.  It  should  !»■  instillfd  into  the  meatus  two  or  three  limes 
daily  and  cofton-wool  introdnceii  into  the  cartilaj;;inous  canal.  The 
I/citer  <'<nl,  and  Ict^'hes  to  the  tragus  and  the  mastoid  region  are  of  great 
value  when  there  is  swelling  and  pain.  .Anliseptte  solutions  of  all  kinds 
have  Ix-en  n'cunimended,  but  it  is  doubtful  if  any  of  ihcm  arc  of  csjw- 
cial  value.  It  may  he  .said  of  aqueou.s  solutions  in  general  that  their 
utility  is  questionable.  Remove  the  secretions  fn)m  the  meatus  with 
hvdrozone  and  a  cotton-wound  applicator  and  tlien  apply  the  carbol- 
glycerin  mixtun'. 

If  ulcers  form  and  show  no  tendency  to  heal,  they  should  be  cauterized 
with  a  90  per  cent,  solution  of  the  nitrate  of  silver. 


HEMOREHAOIC  mFLAMMATION  OF  THE  MEATUS. 

Synonym. — Otitis  externa  hemorrhagica. 

Tlii.s  Is  a  form  of  hemorrhii^  heiienth  the  .superficial  layer  of  the  skin 
of  the  osseou.s  meatus,  an<l  in  mast  cases  Is  probably  a  complication  of 
inHu<>nza  otitis  media.  The  hemorrhagic  areas  ap[H*ar  lus  bluish  swell- 
ings on  the  inferior  or  the  po.'>terior  wall  of  the  meatus.  To  the  prolw 
(hey  are  soft  and  often  rupture  u|Kjn  very  slight  jiressure.  The  vesicles 
may  re?nain  for  several  days,  and  when  they  disappear  others  may  come 
lo  take  their  place.  In  fitun  one  to  two  weeks  they  dlsap)>ear  altogether, 
complete  recovery  tjiking  place.  The  hearing,  if  affected,  returns  to 
nonnal. 

Treatment. — 'J'Ih'  liemorrhagic  vesicles  shoukl  l>e  o|>4^ned  witli  n 
pniU'  and  gauze  drainage  applie<l  to  the  meaius.  The  dres.sing  should 
i>e  removed  daily.  I'oh'tzer  re<-onuncnd.s  dusting  the  meatus  with  boric 
acid  (jowder  in  addition  to  the  gauze  drainage. 
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CROUPOUS  DTFLAMMATION  OF  Tfi£  M£ATUS. 

Synonym. — Otitis  externa  t-n>uposa. 

Tills  is  a  very  rare  condi tion ,  and  u.siially  occurs  in  connection  with 
inHiienzii  otitw  inetlia  or  funmculosi-s  of  the  meatus.  The  false  mem- 
brane is  limited  to  the  osseous  portion  of  tlie  meatus  and  to  the  outer 
surface  of  the  dnimhead,  being  in  tliis  particular  similar  to  the  diffuse 
inllaiumation  of  the  meatus.  Jt  sometimes  appears  with  a  similar 
process  on  the  tonsils  (Gottstein).  nie  membrane  forms  in  from  one 
to  two  dap  and  is  fiiroly  attached;  it  may,  however,  be  removed  by 
forcible  syringinj^.  It  may  form  a  otst  of  the  osseous  meatus  and  the 
drumhead.  The  microscope  shows  it  to  be  comj^osed  of  a  fibrous 
network  infiltrated  with  round  cells,  nucleii  epithelium,  staphylococci 
pyocii'aneus,  and  streptococnis  pyogenes  fPolitzcr). 

Tlie  formation  of  the  membrane  is  attended  by  some  pain,  which 
disappears  when  it  is  cast  off.     Recurrences  arc  common. 

Prognosis. — I'he  prognosis  is  favorable.  In  rare  cases  the  cartilage 
uf  the  meatus  becomes  necrotic  or  gangrenous. 

Treatment-^Tlie  treatment  consLsts  in  removing  the  false  mem- 
brane with  f(irce(>s  or  by  antiseptic  solutioas  applied  witli  a  syringe. 
Dry  the  meatus  and  dust  witli  an  antiseptic  powder. 


EXOSTOSIS  AND  HYPEROSTOSIS  OF  THE  MEATUS. 

These  two  terras  are  often  used  synonymously,  although,  according 
to  strict  pathological  interpretation,  they  should  be  used  to  describe  differ- 
ent lesions  of  the  bony  tissue. 

Exostasis  refers  to  a  bony  tumor  growing  from  the  wall  of  the  meatus, 
and  it  may  be  either  sessile  or  pedtmculated.  J lyperostosis  is  a  diffuse 
thickening  of  the  bony  tissue,  or  a  tnie  hi,'perplasia. 

Etiology. — ^The  cause  of  these  pathological  changes  is  often  un- 
known, but  in  many  instances  they  are  due  io  conditions  which  may  be 
easily  recognized.     Among  them  may  be  mentioned: 

(a)  Traumatic  fracture  of  the  walls  of  the  meatus,  whereby  a  cir- 
eumscrilxxl  |>eriastitis  is  excited,  finally  resulting  in  die  formation  of  a 
bony  mass  or  tumor. 

(6)  They  may  be  due  to  developmental  causes,  particularly  in  those 
ca-scs  wherein  the  middle  and  the  inner  section  of  the  osseous  meatus  ou 
each  side  is  the  seat  of  the  growth.  When  it  is  due  to  faultj'  develop- 
ment the  growths  are  usually  small.  They  may  be  either  sessile  or 
petlimciilated. 

(c)  Chronic  suppuration  of  the  middle  ear  may  excite  a  secondary 
inflammation  of  the  membranous  canal,  and  cause  a  fibrous  or  oonnee- 
tive-dssue  thickening,  which,  after  a  long  period  of  time,  may  be  meta- 
morplu»sed  Into  osseous  tissue. 

(d)  There  are  some  cases  in  which  heredity  seems  to  be  a  factor  in  the 
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production  of  the  growths,  as  the  saine  condition  may  be  traced  through 
a  few  geuemtions. 

(e)  Sypliilis  l.s  iinduubtcdly  a  cause  of  the  growths,  although  not  in 
a  very  large  number  of  coses. 

(/)  Gout  has  been  thought  to  be  another  cause,  but  it  is  doubtful  if 
this  condition  directly  leads  to  their  formation. 

It  is  more  probable  that  the  gouty  diathesi.s  causes  an  inflammatory 
process  of  the  skin  and  the  periostcuni,  \v\\\c\\  finally  undergoes  a  retro- 
grade clutiige  and  becomeji  tlie  .seat  of  lime  deposit. 

Symptoms. — The  symptoms  are  chiefly  tlnKse  recf^izable  by  the 
aid  of  the  eye  and  the  probe,  although  hi  some  eases  in  wliich  the  lumen 
of  the  ear  is  completely  occluded  the  function  of  hearing  may  be  affected. 
If  the  growth  is  an  exostosis,  it  appears  as  a  rounded,  elevated  mass, 
with  a  tense,  whitish  skin  covering.  The  lumen  of  the  meatus  is  re- 
duced to  a  crescentic  or  slit-like  opejiing.  Tlie  swelling  or  growlli  is 
composed  of  ver)-  dense  tissue.  If  it  is  sessile,  it  will  be  diflicult  to 
diflferentiate  between  it  and  a  hyperostosis,  but  if  it  is  pedunculated  the 
differential  diagnosis  may  be  more  easily  made,  as  this  type  of  growth 
is  more  often  an  exostosis.  A  favorite  seat  for  the  growtlis  is  at  the 
junction  of  the  osseous  and  the  cartilaginous  portion  of  the  meatus. 
They  may,  however,  form  in  any  portion  of  the  canal.  Deafness  may 
be  present,  although  it  is  not  marked,  unless  there  is  concurrent  disease 
of  the  uii<ldle  car  or  the  labyrinth,  except  in  those  cases  in  which  the 
growth  completely  obstrucLs  the  lumen  of  tlie  canal.  Secondarj-  inflam- 
mation of  tlie  cutaneous  meatus  may  be  caused  by  the  pressure  of  the 
growth  against  the  opfKising  waits.  In  such  cases  tliere  will  be  more  or 
less  .secretion  from  the  dennatitis  thus  excited.  Cases  have  been  re- 
fiorted  in  wliirh  the  pressure  of  the  growth  was  so  great  that  necrasis  of 
the  surrounding  bone  tissue  resulted,  thereby  complicating  the  case. 

Treatment. — The  treatment  is  necessarily  limited  chiefly  to  sui^i- 
cal  procedures,  except  for  the  relief  of  those  symptoms  which  are  due  to 
secondary  iunainmatory  processes.  If  the  growth  is  large  enough  to  in 
any  way  interfere  with  the  function  of  audition,  it  should  be  removal. 
In  some  cases  this  can  be  done  through  the  external  auditory  meatus 
without  lifting  the  atiricle  forward,  as  is  done  in  the  mastoid  operation. 
The  skin  and  periostetim  over  the  growth  should  be  excised  and 
elevated,  and  the  bony  mass  removed  or  reducc<l  with  a  small  chisel 
orgougc  or  with  a  dental  burr  or  trephine.  If  the  growth  is  sessile 
or  diffused,  and  involves  the  entire  length  of  one  wall  of  the  meatus, 
it  would,  perhaps,  be  futile  to  attempt  to  remove  it  through  the  external 
auditory  meatus.  A  better  and  much  simpler  procedure  would  be  to 
first  lift  the  auricle  forward,  as  in  the  mastoi<i  opemtion,  thus  exposing 
the  entire  canal  to  >*iew  and  affording  easy  access  with  instruments. 
When  this  is  done  the  skin  of  the  osseous  portion  of  the  meatus  should 
be  carefully  elevated  with  a  small  |)eriastcum  elevator,  so  that  the  heal- 
ing process  may  be  more  certain  and  rapid  after  the  operation.  The 
exfjosed  tumor  should  then  be  removed  with  a  very  sharp  gouge,  or, 
perhaps  better  still,  by  the  use  of  a  dental  burr.    This  method  of  pro- 
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cedure  is  also  productive  of  better  results  in  many  of  if^^wunpulated 
gmwtlis,  as  the  l)Ji.se  vnn  thus  Ue  completely  reitiovet!. 

The  ifufifafifm-t  for  ofjerative  interference  sliould  he  based  upon  the 
amount  of  deafness  ]*resent  nnrl  u[>on  tlie  concurrent  niid<Ile-ear  disease, 
if  present.  For  example,  if  tlierc  is  chronic  suppurative  ear  dis- 
efl.se,  with  iinprtiriniMit  of  hearing,  it  is  quite  essential  to  the  proper 
treatment  of  tlic  case  that  tlic  external  au<]itor\'  meatus  be  completely 
freed  from  the  obstructive  lesion,  so  as  to  afford  better  drainage  and 
opportunities  for  treatment. 

Another  indicatiou  is  the  presence  of  dermatitis  with  secretions,  while 
a  .still  more  urgent  indication  Is  secondarj-  pressure  necrosis  of  the  con- 
tijgiious  tissue. 

It  seems  irrational,  in  view  of  the  present  status  of  surety,  to  resort  to 
the  use  of  laminaria  tenl-s  for  the  dilatation  of  the  canal,  a.s  the  process 
must  necessarily  be  a  long  an<l  painful  one.  This  methofi  wa,s  fonnerlv 
in  vogue  and  is  still  recommended  in  some  of  the  modem  text-books  on 
otology. 

STRICTURE  OF  THE  EXTERNAL  MEATUS. 

Etiology.— Obstructive  lesion.s  of  the  extenial  auditory  «inal  are 
due  ti>  the  infiammatory  swelling  of  the  skin  lining  its  walls,  as  described 
nnder  ilcrmatitis,  fiirnnctilasis,  perichondritis,  eczema,  etc.  It  may 
also  be  due  to  new-growths,  exostosis,  ami  fibrous  thickening  of  the 
deeper  dermic  tissue.  It  is  to  the  last-named  condition  tiiat  permanent 
obstruction  of  the  lumen  of  the  canal  i-s  usually  due. 

Cicatricial  rings  or  bands  are  produced  by  prolonged  inflammation 
of  the  meatus  in  the  course  of  chronic  otorrhea.  In  rare  instances  tliey 
are  due  to  s\-phills,  diphtheria,  etc.,  or  to  tlie  use  of  the  cautery  and  acids 
in  the  meatus.  Partial  closure  of  the  canal  sometimes  follows  the  mas- 
toid operation,  especially  if  the  plastic  meatal  skin  flap  is  not  properly 
sutured  and  the  wnuml  is  tightly  packed  with  gaUTe.  (See  Mastoid 
Operation.)  In  the  agc*l  the  cartilage  supporting  the  skin  of  tlie  meatus 
undergoes  atrophic  changes,  which  allows  the  walb  to  collapse  and  ob- 
struct the  meatus. 

In  some  cases  the  obstnicting  lesion  is  ring-like,  while  in  others  it  may 
be  limited  to  one  wall  of  the  meatus.  If  it  is  due  to  an  e-xostosis,  there 
is  a  tumefaction  on  one  side  of  the  ciinal.  The  tumor  h  hard  to  the 
probe  touch,  and  may  either  partially  or  wfiolly  obstruct  the  meatus. 
Exostosis  sometimes  follows  the  exfoliation  of  necrosed  bone,  while  in 
other  cases  it  develops  from  the  periosteum  or  from  the  bone  l>enealh 
as  a  hypemstosis. 

Treatment. — As  the  origin  of  the  obstruction  is  various,  so  should 
the  treatment  be  varied.  If  inflammatory,  suitable  treatment  should  be 
institutwi.  If  it  is  cicatricial  in  character,  htminaria  te-nts  and  the 
subsequent  intnxluction  of  liard-rubber  tubes  may  l)e  used.  In  this 
way  the  structure  is  ililatw!,  and  nminttnnetl  in  this  condition  by  the 
rubber  tubes.     Electrolj'sis   may  also  be  used  with   advantage,  from 


ViPHTItKRiTIC  rXFLAMMATlOX  OP  THE  EXTERyAL  SAR     631 

five  to  six  sUtin^s  being  require*!  to  reduce  the  fibrous  constrict  on. 
'ITie  needles  coniiffcted  with  the  negative  pole  of  tlie  galvanic  battery 
.should  be  inserted  into  tlie  fibrous  ring,  while  a  large  .sjHinge  electrode 
c«)nnecte<i  with  the  positive  pole  is  pliice*!  in  contact  with  the  body. 
The  amount  of  current  necessarj'  to  soften  the  tissue  varies  from  2")  to 
50  ma.,  and  each  seance  should  last  from  five  to  twenty  minutes,  acconl- 
ing  to  the  amount  and  the  density  of  the  fibrous  tissue. 

Anotliff  nieth<Kl  of  dealing  with  fibrous  strictures  is  to  split  the  canal 
longitudinally  in  several  [mrallel  Hues  and  introduce  sponge  tents. 
After  ihorougli  dilatation  the  hard-rubber  tulies  .sliould  be  used  to 
maintain  the  patency  of  the  meatus. 

Jansen  resort?  to  a  surgical  procedure  which  w  probably  the  ino8t 
successful  nnnle  of  treatment,  whether  the  stenasls  is  cicatricial  or 
osseous  in  character.  He  detache?*  the  auricle  as  in  the  mastoid  oper- 
ation, and  then  dissects  away  the  fibrous  ring,  asteoma,  or  hyperostosis. 
To  cover  the  bony  wound,  he  makes  a  pedunculate*!  flap  from  the  skin 
over  the  iniLstoid  process  and  inserts  it  through  the  line  of  incision  made 
in  detaching  the  auricle. 

Should  the  stricture  be  of  long  stancjing  and  accom[)anied  by  sup- 
puration of  the  middle  ear.  a  radical  ma.stoid  ojKTation  should  1k'  <hme, 
during  which  the  canal  may  be  enlarged. 


DIPHTHERITIO  IKPLAMMATIOK  OP  THE  EXTERNAL  EAR. 

Etiology.— It  is  obvious  that  diphtheritic  intlanimation  of  the  ex- 
ternal ear  can  oidy  occur  when  there  is  a  denuded  surface  or  a  pre- 
existing inflamnmtion.  Croupous  inflammation  or  ex<'oriations  from 
snppiinitive  otitis  metlia  predispose  the  skin  of  the  meatus  and  the  au- 
ricle to  receive  the  infecrtion  of  diphtheria.  It  may  appear  primarily 
on  the  external  ear  fluring  an  epidemic  of  diphtheria,  altlmugh  it  is 
usually  a.ssociate<I  with  diphtheria  of  the  fauces.  If  it  is  primary  on  the 
cjctemal  ear,  it  may  extend  secondarily  to  llie  fauces. 

Symptoms. — ^The  appearance  and  the  characteristics  of  the  mem- 
brane are  the  same  as  th(xsc  fcmnd  in  the  faiirial  type.  It  is  of  a  dirty 
grayi-sli  color,  closely  adherent  to  the  surface  beneath,  which,  when  the 
membrane  is  forcibly  remove*!,  bleecJs.  There  is  m(»re  or  less  pyrexia, 
pain.  tinnitiLs  ^"(^1  f^ltt^f^o^^'^-  The  cervical  and  the  |MJStauricuIar  glands 
are  swollen  and  slightly  painful. 

The  coursf  of  the  disease  Is  not  unlike  that  of  croupous  inflammation 
of  the  same  parts.  The  membrane  may  reform  a  iiuml>pr  of  times, 
thus  indefinitely  prolonging  the  disease.  If  deep  ulceration  occurs,  and 
the  discrase  is  pn>longeil,  the  canal  is  more  or  less  olwlructed  and  may 
ultimately  lead  to  serious  stenosis;  nn  the  contrary,  if  only  the  super- 
ficial jMirLs  are  invnlvcil,  the  obstruction  is  tcmporarv*. 

Diagnosis. — The  diagnosis  here,  as  in  faurial  diphtheria,  is  clinical 
and  micHMCopic.  The  membrane  is  closely  ailhcrent,  and  the  surface 
from  which  it  is  removed  blewla  freely.  The  microscope  reveals  the 
presence  of  Klel*s-Ix»effler  bacilli. 
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Prognosis. — The  absorptive  power  of  the  skin  of  the  meatus  is  not 
great  w!ieu  compared  with  (hat  of  a  mucous  membrane.  Diphtheria, 
wheji  limited  to  the  ejctemal  ear,  is  not  a  grave  disease.  If,  however,  it 
is  complicated  hy  middle-ear  or  faucial  diphtheria  it  is  correspondingly 
more  serious.  If  tlic  middle  ear  is  involved,  there  may  be  great  destruc- 
tion of  the  drumhead  with  necraus  of  the  ossicles,  the  tympanic  walls, 
and  the  labyrinth,  thereby  causing  serious  impairment  of  the  function  of 
hearing. 

Treatment. — The  treatment  is  somewhat  simpler  than  that  of 
faucial  diplitheria  on  account  of  the  greater  vuhierability  of  the  tissue 
affected,  and  its  lesser  absorptive  power;  also  by  the  ease  with  which 
local  remedies  may  be  kept  in  constant  contact  with  the  diseased  sur- 
face. Burckhardt-Mcrian  and  Gottsloin  recoinmwid  filling  the  external 
meatus  with  lime-water  at  frequent  intervals,  leaving  it  there  for  fiflee-n 
or  twenty  minutes.  It  is  supposed  to  loosen  the  membrane  and  favor 
its  discharge.  The  author  has  used  lime-water  extensively  for  this  pur- 
pose in  this  and  faucial  diphtheria,  and  regards  it  very  favorably.  After 
using  it  the  parts  should  be  covered  with  a  powder  composed  of  equal 
parts  of  the  subnitrate  of  bismuth  and  sahcytic  acid.  Nearly  all  the 
antiseptic  powders  and  .solutions  have  been  used  for  this  purpose,  but 
none  of  them  has  equalled,  in  the  author's  experience,  the  lime-water  and 
bismuth-salicylic  acid  treatment. 

The  usual  constitutional  remedies  and  the  administration  of  anti- 
toxin should  be  used  as  in  the  fauciul  disease. 
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MTOOSIS  OF  THE  EXTERHAl  MEAT17S. 


SjmonymB.^Parasitic  inflammation  of  the  external  auditory  canal; 
otomycosis. 

Etiology.— The  source  of  the  mycotic  infection  is  often  unknown. 
Living  in  damp  surroundings  or  in  the  presence  of  yeast  spores  seems 
to  favor  it;  hence  it  is  rather  common  among  bakers.  The  habit  of 
instilling  warm  oil  into  the  ears  to  relieve  earache  favors  the  growth 
of  the  spores,  as  the  oil  is  a  good  soil  for  their  development.  The  spores 
most  commonly  causing  the  disease  are  the  .Aspergillus  niger,  flavm,  and 
fumigatus.     Several  other  varieties  are  occasionally  found. 

It  usually  occurs  in  adults,  rarely  in  children  or  in  the  old.  As  the 
sanitanr'  and  hygienic  conditions  surrounding  the  p*jor  are  bad,  it  is  com- 
mon among  them.  The  fungus  growth  may,  in  rare  cases,  intend  to  the 
midilUvear  cavity  or  even  to  (he  mjistoid  cells. 

Symptoms. — The  manifestations  of  the  infection  depend  lai^gely 
upon  whether  the  spores  have  attiicked  only  the  epidennis  or  also  the 
deeper  living  structures  of  the  skin  or  the  dnmdiead.  If  only  the  epi- 
dermis is  affected,  there  may  be  no  symptoms,  even  when  the  drumhead 
is  coveretl  with  the  false  membrane;  on  the  contrary,  if  the  true  skin  is 
involved  deafness  anfl  tinnitus  arc  more  or  less  jironounced  as  a  result  of 
the  swelling  and  inflammation  exeitetl.     I'his  type  of  inHammation  ts 
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known  as  oHHs  externa  paratiiica,  and  \st  characterized  by  shooting 
pains,  itchinji;,  tinnitm,  mid  deafnew. 

The  ajJiJearonce  of  the  niveotie  iiieinl>rane  is  black  or  grayish  in  color, 
velvety  in  texture,  and  distributed  chiefly  over  the  osseous  portion  of  the 
canal,  although  the  dnimhcad  and  the  cartila^nous  portions  of  the 
canal  may  also  be  covered  by  it.  It  can  be  removed  by  the  8}Tinging. 
'l*lir  underlying  skin  is  red,  slightly  swollen,  and  largely  denuded  of 
epideriuLs. 

The  courire  of  this  type  of  inflammation,  if  not  properly  treated,  may 
extend  over  several  weeks.  Tnilcr  treatment  its  duration  may  be  much 
shortcjied. 

The  pains  and  other  subjective  sjinptouLS  are  usually  greatly  relieved 
immediately  after  the  removal  of  the  membrane. 

Treatment. — Almost  the  entire  list  of  antiseptic  mbctures  and 
powtiers  have  been  used  for  the  relief  of  these  cases,  hut  the  remedy  par 
excellence  h  alcohol,  whirh  should  be  instille<l  into  the  meatus  once  or 
twic<!  daily,  two  to  four  dap  usuulEy  being  sufficient  tn  effeet  u  cure. 
The  alcohol  should  be  used  at  intcr\als  every  two  weeks  for  a  few  months 
to  prevent  recurrences. 


ACUTE  EOZEMA  OF  THE  EXTERNAL  EAR. 

Tlie  superflcial  layers  of  the  skin  are  involved,  and,  in  the  beginning, 
there  U  marked  redness  and  swelling  of  the  skin;  nesLs  or  colonies  of 
flui(]-filled  vesicles  soon  make  their  appearance. 

Etiology. — It  is  not  always  possible  to  ascribe  a  cause  for  tlie  erup- 
tion, although  it  is  usually  due  to  one  or  more  of  the  following  factors: 
viz.,  neuroses,  scrofula,  rickets,  pus  discharge  from  tlie  middle  ear,  irri- 
tating remedies,  cold  douche:^,  and  exposure  to  heat.  OtJier  causes  exLst 
in  selected  easels.  It  nuiy  Ik*  a  primary  afTeclion  or  it  may  be  .wcoiidary 
to  a  similar  process  on  some  other  part  of  the  body. 

Symptoms. — The  onset  of  the  disease  is  characterized  by  burning 
and  itching,  which  is  soon  followed  by  pain.  Deafness  and  tinnitus  are 
present  in  those  cases  in  which  the  meatus  and  the  drumhead  are  in- 
volved, especially  when  epidermis  and  secretions  obstruct  the  lumen  of 
the  canal.  If  the  disease  is  limited  to  tlie  auricle,  the  hearing  is  not 
affected.  Tliere  is  some  elevation  of  the  temperature,  especially  in 
children.  The  pain  and  the  pyrexia  give  rise  to  restlessness  and  in- 
ability to  sleep. 

The  disease  may  terminate  in  one  nf  three  ways,  namely:  (a)  In  the 
mild  form  the  vesicles  dry  up  and  the  epidermis  peels  off  on  the  second  or 
third  day,  leaving  the  natural  cuticle,  (b)  In  a  laige  number  of  cases 
the  blisters  discharge  their  contents  and  after  a  few  days  the  surface 
Ijccomes  covered  with  yellow  crusts.  In  time  these  disappear  and 
recovery  takes  place,  (c)  The  third  and  more  aggravating  mode  of 
termination  is  the  ■persistence  of  a  clear  or  purulent  secretion  for  .several 
weeks,  after  which  the  parts  become  covered  with  epidermis. 
L  In  some  coacs  the  eczema  mav  persist  in  isolated  areas  for  many  weeks 
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and  leave  more  or  less  scar  tissue  and  contraction,  or  it  persists  and 
becomes  typi<'ully  clirontL*  in  character. 
The  treatment  will  l»e  consiflered  under  Chronic  Eczema. 


OHRONIO  ECZEMA  OF  THE  EXTERNAL  EAR. 

Symptoms. —Owing  to  the  involvement  of  the  deeper  structures  of 
the  skin  tlicre  is  greater  thickening  and  rifiidity  of  the  auricle.  The 
crusts  usually  form  in  the  hollows  of  tlie  auricle  and  in  the  posterior 
groove,  while  heueath  them  i.s  secreted  a  .serons  or  purulent  matter.  The 
meatus  may  be  obstructed  by  the  thickening  of  its  integument.  The 
whole  auricle,  and  in  some  cases  the  meatus,  is  the  seat  of  a  dcsfpia- 
mative  process-  The  process  of  desquamation  and  crust  formation 
varies  in  different  cases,  although  the  de^squamation  is  usually  predom- 
inant. 

Exclusive  of  tlie  appearance  of  tlie  skin,  the  itching  is  tlie  most 
pronounced  symptom.  The  patient  is  overcome  wilti  an  irresistible 
desire  to  rub  or  scratch  the  parts,  and  thus  produce  deeper  lesions  of  the 
skin. 

Tiimitus  and  deafne.ss  may  result  from  desquamative  plugs  In  the 
meatus  and  from  secondary  hyperemia  of  the  mucous  membrane  of 
the  mitidle  cur.  It  is  Itarelj  possible  that  In  rare  eases  hyperemia  of  the 
lab^Tinth  may  be  induced. 

The  course  of  clironic  eczema  Is  quite  different  in  Individual  oases, 
some  getting  well  under  tn-atnient  In  a  few  weeks,  while  others  oksti- 
nately  refuse  to  recover  uixler  any  form  of  treatment.  Boils  In  the 
meatus  may  complicate  the  condition. 

Treatment — The  geaieral  treatment  should  be  addressed  to  the 
correction  of  constitutional  dyscrasias  and  neuropathic  states  which  so 
often  underlie  the  condition.  Iron,  arsenic,  strychnine,  iodine,  and  the 
bitter  tonics  should  be  given  in  suitable  combination  for  this  pnrpiise. 
The  administration  of  saline  cathartics  and  an  occasional  dose  of  calomel 
will  often  aid  in  overcoming  the  eczema. 

Perhaps  une  of  the  best  measures  for  Its  relief  Is  negative  In  chanicler, 
namely,  the  avoidance  of  the  local  application  of  water,  which  greatly 
aggravates  the  e<:7.ema.  If  it  Is  desirable  to  use  wafer  for  toilet  pur- 
poseSj  the  patient  should  Ik*  instructed  to  add  Imrio  acid  or  even  a  tea- 
spoonful  of  common  table  salt  to  the  quart  of  water.  'J*he  irritating 
qualities  of  the  water  are  thus  reduced. 

The  local  treatment  is  somewhat  different  in  the  acute  and  the  chronic 
forms,  hence  they  will  be  considered  separately. 

Local  Treatment  of  Acute  or  Subacate  Eczema.— The  remarks  concenilng 
the  uvoidanci'  of  ]>laiti  water  arc  especially  aj^plicable  to  this  ty[>e  of 
eczernu.  If  projier  <*are  is  exerei.sed,  some  eases  will  get  well  with  nn 
local  or  constitutional  treatment  whatever.  Others  will  persist  in  spite 
of  any  mo<ie  of  treatment,  and  gradually  pa.ss  into  the  chronic  form-  A 
soothing  ointment  composed  of  one  dram  of  the  oxide  of  zinc  to  tlie  ounce 
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of  lanolin  or  vaHeliiie  is  very  sedative,  eapecially  if  the  disease  is  due  to  an 
irritating  discharge  from  (he  middle  ear.  The  adcjition  of  one  grain  of 
the  acetate  of  morphine  uiU  increase  the  sedative  action  of  the  ointment. 
Calomel  (hi.sled  int  the  excciriated  or  fissured  surfaces  acts  well  in  some 
rases.  Tx>tinns  of  liquor  plunihi  suhacctatis  and  resorcin  are  indicated 
when  there  are  lar^e  vesicate*!  surfaces.  As  their  a]>plicalion  exeites 
pain,  the  parts  should  previously  be  painted  with  a  5  per  cent,  .solution 
of  cocaine.  Ichthyol  in  aqueous  solution  (2  to  50  per  cent.)  has  proved 
n  valuable  remedy.  The  parts  should  be  painted  once  or  twice  daily. 
Cotton  pads  may  be  applied  over  the  painted  surface  to  prolong  the 
therapeutic  effect  of  the  remedy  and  protect  the  diseased  area  from 
the  air. 

When  the  case  is  in  the  cnist-fonning  stage  proceed  as  follows: 

(a)  Remove  the  enists  hy  first  softening  them  for  twenty-four  to 
forty-<'ight  hours  hy  hical  applicHtwrnsof  oil,  vaseline,  lanolin,  balsam  of 
IVru,  or  Burow's  mixture,  10  per  cent,  strength.  If  the  oily  prepara- 
tions are  used,  cotton  should  be  saturated  with  them  and  applied  over 
the  scabs,  and  protected  by  another  pad  of  gauze  lightly  held  in  position 
by  a  Itandage.  If  Burow's  mixture  i.^  used,  the  pads  of  cotton  saturated 
with  it  siiould  Ik*  covere*!  with  oileil  silk  or  nibtier  cloth  to  prevent  evapo- 
ration.    Change  every  two  hours. 

(fc)  At  the  end  <*f  twenty-four  hours  the  enistj*  may  lie  remove<l  with 
a  prol>e  or  forceps,  (ireat  care  should  be  exercised  to  avoid  inflicting 
injur>*  to  the  underlying  surface,  as  to  do  so  causes  a  larger  crust  to 
appear. 

(c)  The  parts  are  now  ready  for  the  medicated  ointments  referred  to 
alnive.  They  .should  Im*  change*!  every  day.  The  parLs  should  be  care- 
fully cleansed  each  time  by  wiping  them  with  cotton  pad.s,  water  being 
carefully  avoidefl.  In  obstinate  crust  fonnation  the  |>art3  .should  be 
painted  with  a  1  to  3  per  cent,  solution  of  the  nitrate  of  silver  l)efore 
reapplying  the  salve. 

(rf)  When  cpidermization  is  established  the  new  skin  should  be  pro- 
tected from  mechanical  or  chemical  (water)  irritants  by  the  use  of 
simple  ointments  for  several  weeks.  If  this  is  not  done  reairrences 
are  apt  to  take  place  and  the  hv'peremia  present  In  this  stage  exa^er^ 
a  ted. 

Local  Treatment  of  Ohromc  Kcsema.^It  is  rather  difficult  to  outline  a 
delinite  line  uf  procethire  in  cImHiic  sr|uamnus  eczema,  as  .so  many  reme- 
dies are  recommended,  none  of  which  may  be  depended  upon  except  in 
selected  cases. 

Those  remedies  which  soften  the  scaly  epidermis  and  reduce  the  hyper- 
emia of  the  skin  aJTord  the  best  results. 

To  soften  the  scaly  epidermis,  vaseline,  lanolin,  or  olive  oil  should  be 
nibbed  in  once  or  twice  daily;  or  a  10  per  cent,  solution  nf  Burow's  mix- 
ture may  l»e  applie*!  as  dcscriln-d  above. 

After  thus  .softening  and  removing  the  homy  layer,  the  parts  .should 
be  painteij  with  a  10  to  20  per  cent,  solution  of  the  nitrate  of  silver.  The 
author  has  usch]  this  methml  after  the  suggestion  of  Politzcr,  with  the 
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greatest  satisfaction.  An  immediate  cure  should  not  be  expected,  as 
several  weeks  are  often  necessary  to  effect  it. 

Fissures  or  cracks  at  the  external  auditory  orifice  are  best  treated  with 
solid  nitrate  of  silver  or  salicylic  acid  ointment. 

Nearly  all  the  ointments  in  the  Pharmacopoeia  have  been  used  in 
eczema,  but  further  mention  of  them  need  not  be  made  here.  If  the 
treatment  according  to  the  above  principles  fails,  the  case  is  probably 
one  which  will  resist  all  treatment.  In  the  event  of  failure  take  espe- 
cial care  to  thoroughly  soften  the  scaly  epidermis  and  to  remove  it,  and 
then  use  the  silver  solution  again.  Many  of  the  failures  are  due  to  the 
non-observance  of  this  procedure. 


CHAPTER    XXXVIIL 

MALmRMATIONS  AND  DISEASES  OF  THE  MEMBKANA  TYMPANI. 

I\  early  life  the  upper  portion  of  tlie  tucmbrana  hinpani  may  be  ab<;c-tit, 
willi  no  history  of  previous  .siippunition.  This  i-s  expiaiiifd  by  the  faet 
that  in  the  embryo  this  is  the  last  portion  of  the  membrane  to  form,  anrl, 
the  pn>ccss  not  being  complete,  a  perforation  or  opening  persists.  Von 
Troltseh  suggested  that  some  of  the  perforations  just  above  or  behind  the 
processus  brcvis  mallei,  such  as  are  seen  in  otorrhea,  are  congenital, 
becoming  enlarged  by  a  subsequent  suppuration  witliin  the  tyui[>aniini. 
This  observation  cuay  be  questioned  in  certain  particulars  in  view  of  tlie 
fact  that  the  location  of  the  perforation  is  usually  indicative  of  die  char- 
acter and  seat  of  the  middle-ear  involvemcjit  For  instance,  a  perfora- 
tion in  the  region  of  the  proce-ssus  brevis  mallei  tisunlly  indicates  a  necro- 
sis of  the  malleus,  and  possibly,  also,  of  the  tcgmen  tympani.  We  find 
tliat  the  perforation  appears  as  readily  in  other  portions  nf  the  meud>rnii» 
tympuni  if  the  focus  of  the  middle-ear  lesion  is  in  otlicr  locations.  Never- 
theless, it  may  be  said  that  a  certain  number  of  perforations  in  the  region 
of  the  short  pnx'e.ss  of  the  malleus  may  lie  of  oongetiital  origin,  anti 
that  this  portion  of  the  membrana  tyiDpani  is  thereby  rtJidcred  more 
vulnerable. 

INJURIES  OF  THE  MEMBEAKA  TTMPANI. 


\Miile  injuries  to  tlic  membrana  tympani  are  comparatively  rare, 
nevertheless,  when  they  do  occur  it  is  important  to  know  tlie  proper 
method  of  procedure.  They  may  be  due  to  either  direct  or  indirect 
violence. 

Etiology. — Injuries  by  direct  vudence  may  be  due  to  (a)  attenipt.s  lo 
remove  the  cerumen  from  the  meatus  with  a  pin,  a  hairpin,  a  toothpick, 
an  carspoon,  etc.;  (6)  the  accidental  thrust  of  any  long  slender  instru- 
ment, tool,  or  splinter  of  wood;  (c)  the  introduction  of  a  caustic  or  a  hot 
fluid  into  the  meatus;  (rf)  the  fracture  of  the  bone  supporting  the  mem- 
brana tympani;  [e)  and,  finally,  sneezing,  infiation  of  the  ear,  etc.,  may 
also  rupture  the  membrana  t^Tupani. 

Injuries  by  indirect  molenee  may  Iwr  due  to  (a)  the  Wolent  and  sudden 
C()mpression  of  air  in  the  meatus  by  a  blow  on  the  ear  with  the  palm  of  the 
hand,  or  it  may  Ixi  due  U\  {b)  the  eoneussion  nf  tlie  atmosphere  diiring  a 
violent  explosion  or  discharge  from  a  large  cannon.  In  view  of  the  more 
or  less  familiar  occurrence  of  windows  Ijcing  blown  inward  at  the 
time  of  an  explosion,  it  may  be  readily  appreeiate<l  how  the  membrana 
tympani  may  be  ruptured  by  such  an  atmospheric  disturbance. 
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Symptoms. — Pain  is  a  prominent  sytnptom  in  those  cases  in  which 
therf  is  severe  reaetiiKiarv  iuflainrimtion.  while  it  inay  l»e  absent  if  there 
i.s  little  or  no  iniiuinmation  fodowinp  the  injury.  In  some  the  pain  is 
onlv  preuent  at  the  tinie  of  injury.  Hemorrhage,  more  or  less  .severe, 
may  inimeitifLtely  follow  the  injiirv,  or  in  rare  rases  it  may  continue  for 
an  intSefinite  period.  Fiiintne.s.s,  giddiness,  staggering  gait,  convulsions, 
and  nausea  eharaeterize  those  cases  in  which  thefi>ot  plate  of  the  stirrup 
is  forced  inwari!,and  in  which  thctratima  irritates  or  otherwise  injures  the 
labyrintli.  The  loss  of  hearing  may  be  partial  or  complete  and  temporary 
or  permanent.  The  tiiuntus  at  first  appears  as  a  loud  noise,  and  then 
subsijfes  until  it  is  only  in<Hlerale  in  severity  or  entirely  disappears.  The 
effects  upon  (he  hearing  are  variow.'?.  Deafness  may  be  so  j>ronoun(*<Mt 
that  tlie  watch  can  only  he  hearth  by  contact,  or^  on  the  contrary,  the 
patient  may  suffer  from  h}*peresthesia  acowstica.  Whe^i  the  labyrinth 
is  tnjiire<l  the  deafness  may  he  ]in)noinicef|  or  absolute.  If  the  injurv 
involves  the  semlcircnhir  canals,  the  eqnllihriimi  may  be  disturlx^d  for  a 
few  days  or  weeks. 

If  the  injury  occurs  in  an  car  in  which  ihc  dniinhead  is  adherent  to 
the  promontory,  it  may  overeome  the  adhesions  and  thus  affect  the 
hearing;  fa\'orubly.  In  some  cases  the  sense  of  threction  of  tones  is 
lost,  while  in  others  there  is  simply  a  sense  of  fulness  in  the  ears. 

The  rupture  is  usually  hK-aterl  in  the  p(»stinferior  c[ua<lrant  of  the 
membrana  tyni[)aiii,  the  periphery'  not  usually  being  involved,  as  the 
membrane  is  thicker  and  firmer  near  its  bonier.  The  appeamncc  of  the 
ruptun-  is  usually  a  mere  slit  (dark  line),  varying  in  extent  and  shape. 
In  other  cases  it  may  appear  as  a  round  perforation  with  ecchymotic 
spots  scattered  over  the  membrane.  If  the  injury  Is  inflicted  by  a  blunt 
instniment  the  perforation  is  irregiihir  or  nidged  in  outline. 

Cases  have  In-cn  n-ported  in  which  there  was  an  ejscape  of  cerebro- 
spinal  Huid  from  the  ear,  the  foreign  ImmIv  having  entered  the  labyrinth. 
The  Wuiil  may  also  escape  into  the  middle  ear  when  there  is  a  fracture 
thrtnigh  the  petrous  portion  of  the  temporal  bone. 

The    ossicles  of    the    middle    ear,  mure    particularly    the   malleus, 
are  sometimes  fractured.     While  the  fractured  parts  reunite,  they  do 
not  usually  do  so  Id  their  normal  j>osition.    The  author  once  saw  a  ca 
in  which  the  handle  of  the  malleus  was  fractured  alK>ut  1  mm.  below' 
the  short  process,  the  parts  reuniting  in  nearly  or  quite  their  normal 
position. 

Prognosis. — The  pnignosis  is  usually  good,  as  the  injury  ordinarily 
consists  of  a  simple  laceration  or  perforation  of  the  nhembrane.  Id  those 
cases  m  which  the  labyrinth  is  involved  the  prognosis  should  beguanlcd. 
If  the  injury  to  the  labyrinth  consists  of  a  perforation  of  its  outer  wall,  a 
good  result  may  be  exported  after  the  lapsi'of  a  few  weeks.  The  giddiness j 
an<l  nausea  may  persist  for  <hic  or  more  weeks.  If  the  o.sseous  walls  i 
the  middle  earare  fraetured,  or  if  the  assicles  are  injured,  the  hearing  may 
Ir'  pennaneiitly  impaired.  Should  pumlent  iiillammation  complicate 
the  case,  die  prognosis  becomes  more  grave.  The  functional  ti*sLs  of 
hearing  should  be  used  in  all  cases  of  fracture  or  injur}',  as  by  them  tlic 
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surpt-nn  is  enahlecj  to  Hniw  conclusions  as  to  the  extent  and   locntion 
of  the  injury  nnd  as  to  the  probable  outcome  of  the  case. 

Treatment. — In  nearly  all  cases  no  treatment  should  be  used  other 
than  the  introduction  of  a  cotton  or  gaiixe  tampon  into  the  meatus  to 
prevent  infective  matter  entering  through  the  wound.  If,  in  spite  of  this 
simple  preeautiun.  nmrke<l  inflammatory  symptoms  develop,  leeclies 
shouhl  be  freely  applied  over  the  mastoid  rejijioii  and  in  front  of  tlie  tra- 
gus, to  promote  the  reaction  of  innamniutinn  and  thus  aid  in  destroying 
the  bacteria.  (Jreat  care  shouKl  be  exerciseii  in  tlie  treatment  of  the.se 
ca.ses  lest  infectiiHi  Im'  nirriod  into  the  wound  an<l  the  rase  Ivecoine  compli- 
cated by  .suppurative  inflammation  of  the  middle  ear  and  ma.stoid  cells, 
hence  mcddh'.sninc  treatment  is  to  l>e  con4lenuiei]. 


MYRDrOITIS;   INFLAMMATION  OF  THE  MEMBRANA  TYMPANI. 

Etiology.— Myringitis  may  lie  primary  or  .secondarj'.  The  primary 
form  israre,  an<l  wlien  present  it  is  usually  due  to  an  injury  by  a  foreign 
body,  instrumentutturi,  or  the  introduction  of  caustic  fluids  into  the 
meatus.  Secondary  inflammation  of  the  membrana  tympani  is  more 
conmion,  and  is  due  tn  an  extension  of  an  inflammatory  process  from  the 
atirlitory  meatus  (*r  the  cavum  tympani.  Thus,  in  the  various  forms  of 
demuititis  and  acute  otitis  media  catarrhalis  it  is  often  pr*vsent. 

Symptoms.  -Tlie  chief  symptoms  are  pain,  more  or  less  severe  in 
character,  with  a  slight  rise  in  temperature.  Deafne.ts  and  tinnitus  are 
present  in  proportion  to  the  local  injury  and  the  swelling  of  the  mem- 
brana tympani  and  tlie  nature  of  theaSvSoeiatet]  middle  ear  disease. 

Objective  Symptoms. — The  membrana  tympani  is  usually  most 
atTected  in  its  upper  pirrtion  and  e.sjiecially  ahnig  the  Hue  oi  the  handle 
of  the  malleus.  In  this  rejcion  it  is  yellowish  red  in  color,  from  the  con- 
gestion pnvsi'nt.  In  a  ftiw  days  or  hours  the  handle  is  lost  to  view,  owing 
to  the  intense  eon^jcstion  and  iuflltration  of  the  membrane,  the  upper 
portion  of  whicfi  bulges  outward  into  the  canal.  The  epidermic  layer 
may  liecome  separated  from  the  fibrous  or  middle  layer  of  the  eardrum 
by  the  serous  or  seropurulent  fluid  which  accunuilates  between  them. 
Blisters  or  blebs  sometimes  form.  The  inflarauiatury  pnx-ess  may  involve 
the  o-sseons  portion  of  the  canal  an<l  thus  obliterate  the  line  of  demar- 
cation between  the  eardrum  and  the  canal. 

The  mode  of  termination  is  by  slow  resolution,  the  signs  of  inflamma- 
tion often  persisting  for  many  weeks.  In  .some  eases  fatty  degenenilion 
or  even  calcareous  <ieposits  may  Ijc  left  in  the  wake  of  the  disease. 

.  ikifr.fit  of  the  tTifnihrana  (i^mfmni  may  occur  in  the  course  of  an  acute 
otitis  meeiia.  The  process  is  confined  chiefly  to  the  fibrous  and  the 
mucous  membrane  layers,  in  contradistinction  to  the  blisters  which  may 
form  inider  the  dermic  or  outer  layer. 

Vrsiruiar  or  herjtetic  eruptions  .sometimes  complicate  myringitis,  a-s 
referred  to  alM)ve. 

llpnwrrhmjic  rruf)lu)nji  .^milnr  tn  those  described  under  Otitis  Externa 
Hemorrhagica  arc  occasionally  present 
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Diagnosis. — THp  chief  (Hagiiostic  point  is  to  be  found  in  the  slight 
disturbance  of  hearing.  The  car  appears  to  be  extensively  and  seriously 
involved,  while  the  hearing  is  but  slightly  impaired,  'i'he  api>rArance 
is  mueh  like  that  of  acute  suppurative  otitis  media,  but  the  loss  of  hearing 
is  sliglit  as  compared  with  that  foun<l  in  the  latter  disease.  i\Iureover» 
in  suppurative  otitis  media  the  drum  membrane  bulges  more  markedly 
into  the  canal. 

Prognosis. — The  prognosis  must  be  base<l  upon  u  knowledge  of  the 
eitology  of  each  case  and  upon  the  destructive  or  degenerative  changes 
occurring  in  the  membrona  tympani.  If  the  myringitis  is  due  to  a  severe 
injury,  or  if  fatty  d<^eneration  and  calcareous  deposits  are  in  the 
substances  of  the  rnenibrana  tjTupani,  the  prognosis  is  less  favorable  than 
when  the  ciuse  i.s  simple  in  origin  and  of  slight  severity.  On  the  other 
hand,  if  perforation  takes  place  and  elironic  suppurative  otitis  media 
supervenes,  the  prognosis  is  still  more  unfavorable. 

Treatment. — The  treatment  is  (a)  general,  (b)  local,  and  (c)  sui:gical. 
The  genenil  treatment  should  consist  in  the  administration  of  tonics, 
the  UKlidrs,  and  cod-Jiver  oil  if  the  patient  is  the  subject  of  any  of  the 
dyscrasias;  saline  eailitirtics  should  also  be  administere*!.  The  local 
Ireatuieut  should  consist  of  the  application  of  natural  or  artificial  leeches 
to  the  mastoid  process,  to  increase  the  hyperemia  and  leukocytosis,  i.e., 
pnuuote  the  reaction  of  uiflainmatiou.  Tfie  instillation  of  solutions  of 
cocaine  are  advised,  but  are  of  doubtful  utility  unless  used  in  the 
following  combination: 

R— Cr«ainp  hydrochlnntii, 
Mrulhul  cryiLnla, 

C'-Rrbolio  ncid  cryslalf U     3i — M. 

Bis. — On»  or  tiro  dropi  in  t)io  ftindiu  of  tho  BOdjtorr  m>a,tu«  wtll  ntliavo  th«  pMO  in  (luoi 
fiv«  [II  Tiflven  riliiuIm. 

The  parts  are  at  the  same  time  ane.sthetiz^l  and  prepared  for  the 
opening  of  the  abscess  in  the  membrana  tympani  if  it  is  present.  The 
remedy  should  be  used  with  some  caution,  as  it  is  liable  to  be  nl>sorbc(l 
in  sufficient  quantity  to  cause  toxic  s^Tiiptoms.  The  instillation  of  alcohol 
into  the  meatus  dilutes  the  sohition  and  facilitates  its  removal  if  it  should 
become  necessary. 

The  surgical  treatme-nt  shouM  consist  in  the  incision  of  the  outer  or 
<lertnte  layer  of  the  membrana  tympani.  Tn  tliose  eases  compliealeil  by 
abscess  care  should  be  exercised  to  avoid  perforating  the  inner  layer, 
as  infection  might  thus  be  carried  to  the  midiile  ear.  Gmber  recooi- 
mend.s  making  incisions  in  the  osseous  portions  of  the  auditor)-  meatus 
near  the  membrana  tympani.  The  incisions  should  be  nlmut  J  inch  long 
and  jMirallel  with  the  circumference  of  (he  dniitdiead,  so  as  to  incise  the 
arterial  branches  at  its  circumference.  The  heniorrhage  thus  induced 
promotes  the  reaction  of  InHamination  and  favors  resolution. 

.After  the  abatement  of  the  acute  stage  a  serous  discharge  is  given 
nfT  fiiiui  the  membrana  tympani  and  the  painful  symptoms  sul>sidr. 
The  cjir  should  now  be  irrigattnl  with  a  warm  boric  acid  solution^  dried, 
and  the  meatus  closed  with  absorbetit  cotton. 
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Tlie  cavum  tvinpani  (middle  ear)  may  be  influted  by  the  Politzer 
method,  the  diagnostic  tulw  being  used  to  determinp  if  a  perforation 
is  present.  The  membrana  tympani  should  also  be  inspected  for  the 
same  purpose.  If  a  perforation  is  present  the  diagnostic  tube  conveys 
the  whistling  .sound  characteristic  of  a  perforation  to  the  examiner's 
ear.  The  membrana  tympani  may  be  so  swollen  that  the  perforation 
cannot  be  seen.  The  pus  discharging  into  the  meatus  is  another  index 
as  to  the  presence  of  a  perforation.  This  is  rendered  all  the  more  prob- 
able if  the  dischaige  contains  strings  of  mucus.  Tlie  presence  of  a  per- 
foration and  chronic  otitis  media  retuler  tlie  prognosis  more  serious. 


PERFORATION  OF  THE  MEMBRANA   TTMPANI;    ULCERATION   OF 

THE  DERMIC  LAYER;    CHRONIC  MYRINGITIS;    CHRONIC 

INFLAMMATION  OF  THE  DRUMHEAD. 


Etiology. — The  causes  leading  to  perforation  of  the  uieml>rana  tympani 
may  l>e  either  external  or  inienial.  One  of  the  external  causes  is  acute 
myringitis,  with  local  fatty  degeneration  and  .subsetjtient  sloughing  of  the 
substance  of  the  drumhea<l,  the  degenerative  process  beginning  with  the 
outer  layer  and  extending  inward.  Another  external  source  is  acute 
dermatitis  of  the  external  meatus.  This  may  extend  to  tlie  drumhead  and 
result  in  the  same  degenerative  and  perforative  process.  In  many  in- 
stances the  fatty  d^eneration  is  not  followed  by  perforation,  calcareous 
changes  occurring  instead. 

In  some  ca.ses  the  destructive  process  is  limited  to  a  simple  ulceration 
of  t!ic  dermic  layer,  which  may  appear  as  a  simple  circumscribed 
roughness  of  the  surface  or  as  a  rc<ldened  area  where  the  epidermis  is 
removed. 

The  internal  causes  of  perforation  or  chronic  inflammation  are  either 
tlie  acute  catarrhal  or  the  acute  suppurative  fonus  of  otitis  media.  Tlie 
mucous  layer  of  the  drumhead  first  undergoes  the  ulcerative  process, 
the  fibrous  and  the  dennic  layers  giving  way  at  subsequent  periotU. 
The  membrana  tympani  may  long  remain  the  seat  of  chronic  inflamma- 
tion, the  bloodves-sels  being  injecte<i  and  radiating  from  the  maigins  of 
the  ulceration  or  perforation. 

Symptoms.— If  the  lesion  is  simple — a  superficial  dermic  ulcer — the 
svniptonis  arc  slight,  tinnitus  and  a  moderate  disturbance  of  hearing 
being  present.  If  llie  ulcer  is  phlegmonous  in  type,  pain  an<i  increased 
deafness  are  present.  The  secretions  and  the  exfoliation  of  epidermis 
form  crusts  on  the  surface  of  the  membniiiu  tympiui!  and  oliscure  the 
real  lesion  until  they  are  removed.  Granulations  may  spring  from 
the  bottom  of  the  ulcer. 

In  those  eases  in  which  there  is  perforation  the  tinnitus  and  the  deaf- 
ness are  more  pronounced.  If  the  middle-ear  cavity  is  not  primarily 
infected,  it  becomes  so' through  the  perforation.  Pus  is  discharged 
through  the  openuig  into  the  external  auditors*  meatus.  If  the  ear  is 
inllaled  by  the  Valsalva,  the  Politzer,  or  the  catheter  method,  a  wliistllng 
41 
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noise  may  be  hciirfl  through  the  dia^ostic  hibe.  Inspection,  after 
removing  the  riehris  from  the  ftiulitor)'  meatus,  usually  reveals  the  per- 
foration. It  is  often  oval,  tlioiiigli  it  may  be  rouml,  pear-  or  kidney-shaped. 
Its  li>cation  g:onerally  indicates  the  focal  centre  involved  within  the 
middle  ear  or  the  accessory  mastoid  cavities. 

Course. — The  duration  of  chronic  inHamination  of  the  membrana 
tymj>ani,  with  or  without  perforation,  is  usually  quite  prolonged.  The 
dcmu'c  layer  often  undergoe,s  repeated  or  continuous  de.squamation, 
or  there  may  Iw  foci  of  fatty  fl<^eneration  with  calcareous  deposits.  In 
some  cases  there  is  an  atrophic  process  which  renders  the  membrane 
thin  and  parchment-like,  its  function  being  thereby  impaired.  In  still 
other  cases  of  external  origin  perforation  occurs,  and  is  followed  by  infec- 
tion and  suppuration  within  the  middle  ear.  This  may  continue  indefi- 
nitely, or  until  ulceration  and  necrosis  of  the  bony  walls  of  the  middle 
ear  ant]  (he  pneumatic  spaces  of  the  mastoid  process  occur. 

Treatment. — In  those  ea.se.s  in  which  there  is  an  active  desquamation 
or  dermic  ulceration,  the  eni.st.s  shnnld  be  softened  with  a  wann  solution 
of  bicarbonate  of  soda,  and  then  removed  by  syriiiglng  with  a  warm 
solution  of  boric  acid.  The  author's  experience  has  justified  the  local 
application  of  a  10  gr.  solution  of  thenitrateof  silver  or  of  the  compound 
tincture  of  benzoin.  The  nitrate  of  silver  stimulates  healthy  granuhilion 
antl  regeneration,  and  the  conipoinul  tincture  of  benzoin  is  astringent  and 
stunulates  (he  process  of  repair. 

If  perforation  has  taken  place  and  thecavum  tvmpani  is  not  yet  infected, 
an  endeavor  should  he  made  to  bring  about  regeneration  of  the  membrana 
tympani,  thus  closing  the  perforation.  This  may  be  done  by  maintaining 
the  external  auditory  meatus  and  the  membrami  t^inpani  in  an  aseptic 
condition,  stimulating  applications  l^eing  made  to  the  mai^ins  of  the 
perforations,  with  the  view  of  favoring  granulation  at  the  mai^ins  of  the 
perforatiiHi  until  the  opening  is  completely  filletl  in.  Various  devices  and 
procedures  have  been  em]>loyed  for  this  puqmse,  the  l>est  one  being 
the  local  apj>litatlon  of  a  20  per  cent,  solution  of  trichloracetic  acid. 

For  the  treatment  of  Ihe  middle-ear  complications  see  Suppurative 
Diseases  of  the  Middle  Ear, 


INCiaiOK  OF  THE  MEMBRANA  TYMPANI. 


This  mode  of  treatment  is  coming  into  vogue  more  than  fonnerly,  as 
clini<-at  experience  has  detnon.slrattMl  that  whm  it  is  done  at  the  proper 
tune  tlie  attack  of  acute  inflammation  of  the  ntiddte  ear  is  Hborte4l.  Its 
effects  arc  due  to  the  promotion  of  the  reaction  of  inHnmmaticm  and  the 
facility  with  which  drainage  of  the  tympanic  cavity  is  accomplishe4l. 
The  presence  of  the  inrtammatoTT.'  exudate  within  the  cavum  tvmpani  is 
a  source  of  irritation  because  of  its  elicmiral  ciMiipusition  and  on  account 
of  the  pressure  it  exerts  upon  the  swollen  and  inflamed  mucous  membrane. 
It  is,  therefore,  important  that  free  drainage  be  established  at  a  very 
early  period  in  the  course  of  the  disease.    Formerly,  it  was  recummendrtl 
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that  simple  ptirictiire  of  the  drumhead  \te  made  for  this  pur]K>se.  Hovell 
advocutcs  this  pr<»cf<Iiirf.  I  cauiiot  recoinmend  sn  slight  an  incision,  us  I 
find  that  a  free  incision  is  attended  hy  more  imrneeliate  and  better  results. 
Little  liann  results  from  free  incision  of  the  membrana  tyinpani,  as 
union  often  takes  place  before  it  is  dcsiral>le  that  it  should  do  so.  Even 
when  union  doea  not  occur  early,  only  a  very  slight  aiuount  of  scar  tissue 
is  left  behind. 

Fig.  3M 


IlichI  membmna  lympani,  Hhowiim  lli«  diviAinn  Into  A,  postsutx-riorqiUHlnnt;  B,  iuiterQ«uperior 
qawlr»iit:   C,  tJOt«tt-itJeri<>f  quadnnt;  D.  pnatinferior  (|UMlmnl. 

One  should  not  wait  until  lliere  is  bulging  of  the  racmbrann  tympani, 
but  should  make  an  incision  whenever  he  finds  there  is  marked  redness 
and  thiekoiiing.  The  niembrana  lympani  may  be  so  swollen  and  red 
that  die  outline  of  the  malleus  cannot  be  distinguished.  If  the  incision 
is  delayei]  until  bulging  of  the  dniinhead  ix-curs,  seriims  and  extensive 
pathological  changes  may  take  place;  whereas  if  it  is  done  early  the 
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pnigress  of  the  disease  Is  ch«'ked  and  the  pn)ceis  of  resolution  Is 
cslabltsiied.  The  incision  increases  hyperemia  and  leuk(K'yto.sis,  and 
thus  raises  the  resistaitee  of  the  tissue  and  destroys  the  microorganisms. 
The  mo»t  sttUahU  -place  for  /A«  incision  is  in  tlie  posterior  inferior 
quailraut  (Kig.  ^.V*),  as  this  is  genendly  the  most  accessible,  owing  to 
the  curvature  of  the  anterior  wall  of  the  external  amlitory  meatus,  winch 
olwtrucis  the  view  of  the  anterior  portion  of  the  membrana  tympani. 
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The  Ijcst  insLniiDeDt  for  this  purpose  is  a  ciir%*ed  bialoiuy  (F^.  356). 
The  lance-shaped  or  ttie  sj>ear-]K)inted  knives  are  not  well  adapted 
for  this  purpose,  as  thej-  are  made  for  simple  pancente<i5.  'i'be 
point  of  the  knife  should  \ye  introduced  only  far  enough  to  penetrale 
the  thicknesR  of  the  memhrana  tT^mpani.  as  to  pass  it  deeper  might 
siihjert  the  inner  wall  of  the  t-avimi  t^Tiipani  to  injur)-.  It  slMJiiId  be 
remembered  that  the  distance  from  tiie  outer  to  the  inner  wall  i?  oxAy 
iil>out  tV  '^  i  iac\i.  The  incision  shtmld  l>e  ciu^ed  or  V-sliaped  (Fig. 
357),  so  as  to  allow  a  wider  opening  between  the  lips  of  the  in<isioD. 
In  this  way  free  drainage  is  established.  The  incision  should  be  fium 
I  to  j  inch  in  length. 

Tmme<liately  after  the  incision  a  bead  of  viscid  mucus  may  be  seen 
proLnwhng  through  it.  'I'he  contents  of  the  t}-mpanic  canty  are  not  dis- 
charged at  once  unless  they  are  of  a  fluid  nature.  To  hasten  the  discharge 
of  the  viscid  nuiciLs,  a  sohition  of  boric  acid  or  bicaihonale  of  soda  may 
be  dropped  into  the  meatus  to  Uquefy  it. 
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Siowiiic  &  long,  ctirved  incunoB  through  tiie  moubrana  lyTDpaui  foi  Uie  evw:uaUcni  of  iidm- 
nutniT  ■enretiaiM.  With  iorh  *n  ioeiAinn  ih«  anivrior  Sap  is  forced  asdv  hy  the  wrretiona  h  in- 
dicated br  th«  dotted  line,  thuj  pnnidifiic  (ttwspMe  for  dnuoace.  .\  wni pie  puncture  or  pannn- 
latk*  u  abowa  by  the  ehort  Uoe  h  inadequate  aud  ihDUld  not  be  praetiied. 


rre^nou-s  to  the  incision  the  exteniiil  auditory  meatus  shnuM  he 
cleanstMl  with  a  I  Ui  4000.s(>!ution  of  bichloride  of  mercury  to  render  the 
membrana  tj-mpimi  and  tlie  aiiditorT.'  ntratus  sterile.  Anesthesia  of  the 
membrnna  tjTnpani  may  be  obtained  by  dropping  a  small  quantity  of  a 
sohittun  composed  of  equal  parts  of  hydrochlorate  of  cocaine,  menthol, 
and  carbolic  acid  into  (tie  auditory  meatus.  In  from  five  to  fifteen 
minutes  complete  anesthesia  i.s  produced,  and  tlic  incision  may  be  made 
with  comparatively  little  or  no  pain.  Complete  absence  of  pain  is  not 
always  obtaincti,  however,  as  it  should  be  reiuemlvered  that  the  parts 
contiguous  to  the  membrana  tympani  are  often  inflamed  and  sensitive. 

Imrnefliately  after  the  incision  the  atiditnry  meatus  should  be  dried 
with  a  cotton-wound  applicator  and  then  loosely  packed  witli  sterilized 
gauze.  The  end  of  the  strip  of  gauze  should  be  made  to  touch  the  incised 
portion  of  the  drumhead,  while  the  balance  is  placed  hxwely  in  the 
meatus.  It  should  be  left  in  place  unlit  it  becomes  saturated  with 
the  secretions,  when  itshoukl  be  removed  and  a  fresli  one  introduced. 
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During  the  first  t^^*o  or  three  days  it  may  be  nw.'essiir)-  to  pack  the  meatus 
two  or  more  times  a  day.  The  patient  .sliouKl  be  kept  in  bed  during  tliis 
time,  as  much  more  favorable  and  rapid  |)mgre-ss  may  be  nia<]e  under 
such  conditions.  After  the  first  few  days  it  is  not  necessary  to  dress  the 
meatus  so  often,  once  a  day  being  quite  sufficient.  A  little  later  eveiy 
otlier  day  will  be  all  tJiat  is  necessan".  The  dressings  should  be  discon- 
tinued when  the  discharge  tlimugh  the  incision  ceases  and  it  has  closed. 

After  the  incision  is  made  the  use  of  the  syringe  with  any  sort  of  solu- 
tion i-s  not  allowable,  as  infection  may  thereby  be  conveyed  througli  the 
opening  into  the  tympani<'  ca\'ity.  When  the  acute  infhuuniutioii  lias 
somewhat  subsided,  inHalion  by  the  PoHtzer  nietliod  tlimugh  the  Eus- 
tachian catheter  should  be  pcrfonned,  as  the  drainage  is  tlius  facilitated. 

Spimtaneotis  perforation  of  the  drun^head  may  take  place  in  the  course 
of  the  disease  from  softening  of  the  tissues  by  maceration  or  from 
pressure  necrosis.  Asalremiy  stalwl.  this  should  beanticipattxl  if  [Hwsible, 
either  by  instnimental  perforation  of  the  drumhead  or  by  one  or  more  of 
the  remwiies  which  have  been  recommended.  Should  s|Xjntaneous  per- 
foration occur  the  treatment  instituted  should  be  similar  to  that  rec<)m- 
mended  after  incision  of  the  membmna  t\"mpani. 

Paracentesis  is  an  ahnust  obsolete  from  of  incision,  and  is  not  given  as 
s}'nonj'mous  with  incision,  as  by  the  latter  expression  is  meant  a  larger 
and  more  extensive  opening  in  the  drumhead  than  is  implied  by  the 
former.  By  [mracentesis  is  meant  a  mere  puncture  thn>ugh  the  mem- 
brane with  a  dou)>le  edgitl  or  spear-|M)int(tl  knife.  What  follows,  there- 
fore, refers  to  some  form  of  incision  and  not  to  a  mere  pimcture  of  the 
drumhead. 

The  general  purposed  of  incision  of  the  mcmbrana  tympani  are :  (a)  To 
relieve  pain;  (6)  to  establisli  drainage  for  excessive  secretions  (catarrhal 
and  suppurative);  (c)  to  open  the  middle  ear  for  certain  operations; 
(d)  to  relieve  intralabyrintliine  pressure;  (e)  to  allow  sound  waves  to 
reach  the  oval  and  round  windows;  and  (/)  to  promote  the  reaction  of 
inilaniniation. 

The  indications  for  incision,  as  briefly  outUned  in  the  preceding  para- 
graphs, may  lie  amplified  as  follows: 

1.  In  otitis  media  with  excessive  secretion  it  may  beornne  necessary 
to  make  a  free  incision  to  prevent  pressure  necrosis  of  the  drumhead  ajid 
the  tympanic  mucosa.  The  secretion  is  often  so  thick  and  teria<'ioi]s  that 
it  will  not  dLs<.'hiirge  through  the  Kustachian  tube,  lietention  also  rau.'ies 
pain  and  favors  decomposition  an<l  infection.  The  inrision  also  pro- 
motes tlie  rcm?lii)n  of  inflammation  (see  Inflammation),  and  thus  favors 
s(M*edy  resolution. 

(^ne  should  not  wait  until  pronounced  pain  develops,  bulging  of  die 
membrane  being  ample  justification  for  the  procedure.  .Should  pain 
persist  without  bulging,  the  incision  should  he  made,  as  it  promotes  the 
reaction  of  inflammation  and  thus  favors  resolution. 

2.  In  acute  myringiti.s  absi-ess  forniations  sometimes  occur  l)etwecn 
the  layers  of  the  [neml>rana  tympani.  They  should  Iw  opened,  care 
l>eing  taken  not  to  o[kmi  the  inner  or  mucous  layer.    To  open  this  exposes 
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the  niicUllf  par  Ut  the  clangers  of  infection  from  (he  ah.sress.    If  the  ah 
\s  not  evacuatcfl  in  this  way,  there  is  danger  of  perforation  of  the  inner 
layer  an<l  infection  of  the  middle  car. 

Pearly  j^ray  blisters  sometimes  appear  on  the  membrana  tjinpani,  and 
they  should  be  priekeii,  for  if  left  to  discharge  spontaneously  the  danger 
of  infeclion  is  prolong]. 

Intlaummtiun  of  tlie  deeper  layers  with  bulging  and  purplish  swelling 
should  be  scarified  to  relieve  the  jmin  and  tlie  tension.  Incisions  tlirougb 
the  entire  thickness  slionid  not  be  attempted,  for  the  reasons  already 
stateil. 

."{.  Tenotomy  of  the  tcn.sor  tympani  muscle  is  sometimes  performed 
to  relieve  tieafness  atwi  tinnitus.  (See  Tenotomy  of  the  Tensor  TTtTnjMini 
Muscle.)  The  prelimniary  step  in  the  operation  is  an  incision  of  tlie 
membrana  tympani. 

4.  A  thiclcenttl  membrana  tympani  from  hyperplasia  in  clironic  catar- 
rhal otitis  meflia  Is  ofleit  present;  obstruction  of  (he  Eustiicliian  tultes  is 
also  present.  The  rarefaction  of  (he  air  within  the  tyinpanijm  gives  rlie 
to  retraction  of  the  membrana  (ympani  and  pressure  u|)on  the  labyrinthine 
flnwl  by  the  f(M)t  plate  of  the  stajies.  The  drumhead  may  be  iiicLst^  as  a 
temporary  measure,  or  a  |Kirlion  of  the  drumhead  may  be  removed  with 
a  knife  or  cautery  to  admit  air  into  the  middle  ear  when  the  Eustachian 
tube  is  obstructed.  All  such  measures  have  met  with  but  partial  or 
temporary  success,  the  opening  usually  closing  witfiin  a  few  days. 

The  relief  is  often  pronounceti  while  the  (tt-rforation  remains  open, 
but  quickly  disappears  after  it  closes. 

Mallierbe  has  written  extensively  upon  what  he  terms  "  Evidement  of 
the  Mastoid,"  whereby  a  channel  of  communication  between  the  tym- 
panic antrum  and  the  external  aeouslic  meatus  is  establi-shed,  thereby 
permanently  overcoming  the  disturbance  due  to  the  closure  of  the 
Eustachian  tube. 

5-  In  acute  catarrhal  otitis  media  attended  by  pain,  bulging,  and 
marke<I  inllaminatory  infiUration,  incision  or  scarification  is  often  indi- 
cated to  pnimote  the  reaction  of  inHannnation  and  to  establish  drainage. 
If  there  is  persistent  pain  with  or  without  bulging  of  the  membmna 
tyin[)ani,  incision  is  inilicateil.  The  rchef  which  follows  may  be  ilue 
to  the  hcmorrhnge.  for  in  many  cases  there  is  no  discharge  of  secretions 
for  several  hours  after  the  incision,  though  it  is  more  probably  due  to 
the  promotion  of  the  reaction  of  inflammation.     (See  Inflammation.) 

When  tliere  is  a  livid,  boggy  appeamnce  of  the  membrane  it  sbouKI  be 
freely  scarified,  limiting  the  incisions  to  the  outer  layer.  Circimwcrilied 
red  spots  sometimes  apj>ear  in  the  ccjurse  of  the  disease.  They  should  !« 
opened  to  hasten  the  process  of  resolution. 

The  most  bulging  portion  of  the  inembnma  tymiwiui  may  appear 
yellowish  green  in  color,  even  though  the  secretion  is  but  little  admixed 
with  pus.  free  incision  should  be  made  to  establish  drainage  and  to 
relieve  the  pressure  necrosis  which  is  beginning  on  the  inner  surface  of 
the  membrana  tympani. 
6.  Acute  suppiiratiiyc  otitis  media  affords  the  most  common  opportii- 
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nity  for  inci-sion  of  the  inenibrana  lympatii,  iiltlKHi^li  it  Is  often  postponw:! 
.  until  voIunUirv'  rupture  mfurs.  Tlio  prt\sence  of  pus  witliin  the  middle- 
ear  cavity  when  tlic  drumlipail  i»  still  intiict  Is  an  iiiipemtive  indication 
for  iiK'ision.  It  is  not  neccssan.'  to  wait  for  pain  and  l>ul^ngof  the  mem- 
brana  t\iiipani;  in  fact,  it  is  cuipahle  negligence  to  do  so,  as  ever}-  hour 
adds  to  the  destruction  of  tissue.  Incise  the  memhrana  tyvipani  at  once 
when  the  presence  of  ptis  is  ttuspeefed  in  the  middle  ear,  as  it  is  of  the  greatest 
importance  to  pnjinote  tlie  reaction  of  influmination  tr)  comliat  the  bac- 
teria and  ilieir  toxins. 

The  ijerforation  in  acute  suppuration  Is  usually  small,  hence  it  shouUI 
often  lie  enlarged  hy  nuUatinp  incisions  towanl  the  peripiier)'  (Fig.  35.S). 

Persistent  pain  without  hnlpnp;or  profuse  discharpe  cif  piis  is  an  indi- 
cation of  retained  pus  within  the  antrum  and  mastoid  cells.  The  incision 
in  these  cases  should  include  the  pars  flaccida  (Slimpneirs  memhrune), 
so  as  to  afford  a  direct  outlet  from  the  attic  and  to  increase  the  reaction 
of  inflammation. 

i  Via.  3*8 


Bbowitx  two  pcrforaUona  of  ih«  iiifinbniiia  tytni'tui  unii  the  iiicliilaiM  for  fkcititntiDS  dntiiMCD 
thriMich  lliPtii,  Tli«  lt>rUi«iiia>hiiulil  (•xteDal  Kt  »t\  wtigU  !•>  lli«axUot  lli«  iNrrTurKtUHi  Miaalofunn 
miivsUW  Rxif,  wKirh  mmy  be  piuh«d  mtide  liy  ihe  Mtcrfftion*. 

7.  Adhesive  processes  in  tfte  middle  ear  sometimes  give  nse  to  condi- 
tions which  can  he  more  or  less  relieved  hy  incising  tlie  menilmina  tym- 
pani,  'Jlie  adhesive  process  may  interfere  with  the  vibraton'  action  of  the 
oiisicles  witliout  the  foot  ptate  of  the  stapes  being  ankylosetl.  'I'he  open- 
ing in  the  drumhead  a<lmits  3oun<i  waves  into  the  tjinpanum  where 
they  strike  the  foot  plate  of  the  stapes,  and  fairly  giwxl  hearing  results. 
The  tinnitus  wliich  Is  a.ssociatefl  witli  the  deafness  Is  also  relieved  to  some 
extent.  As  it  is  not  practicable  to  maintain  the  o|)ening  for  any  con- 
siderable length  of  time,  tiie  pDcedun?  Inis  almost  fallen  into  disuse. 

Calcareous  dejiosits  in  the  memhrana  tynipani  are  often  ftnmd  associ- 
atetl  wit!i  adhesive  processes.  'ITiey  act  as  foreign  bixiies  and  im|>air 
the  vibratoz^*  function  of  the  memhrana  tmpani,  and  an  opening,  us 
almve  stated,  aflmits  sound  waves  directiv  to  the  oval  window.  Besides 
thLs,  the  equilibrium  of  air  pressure  is  tliereby  e?itablished  and  the  pressure 
on  the  lab}Tinth  by  the  ossicles  is  somewhat  lessened. 

'ITirough  the  opening  it  Is  sometimes  [Kxssible  to  sever  fibrous  bands 
which  extend  from  the  malleus  and  incus  to  the  walls  of  tlie  tymjmniiin. 
Wliile  the  beneficial  effects  thus  obtained  arc  not  long  continued,  the 
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temporarj"  relirf  Ls  marked  and  extremely  gratifWng  to  tiie  padent    They 
arc  much  depressed  in  spirits,  and  the  tcmporarTi-  respite  adds  to'their- 
happiness.     It  should  \)€  frankly  ex]>lained  that  the  heneiicial  result  will 
in  all  probability  not  he  pennanent 

8.  Atrophy  aod  rela.xaiion  of  the  membrana  tvtupam  from  too  fr^ 
quent  inflation  or  other  causes  may  be  improved  by  light  scarifiration 
with  a  sliarp'^inted  bistoury.  Only  the  outer  and  die  middle  Layer 
should  l>e  cut  tlirough.  In  tliLs  way  .scar  tissue  and  blood  supply  will  he 
increased,  and  the  tension  and  tone  of  the  membrane  r&Ued,  with  benefit 
to  the  hearing. 

9.  Exploration  of  the  middle  car  and  the  attic  sometimes  beconies 
necessary  in  <*Iin)nic  suppuration.  This  is  best  done  when  the  opening 
in  tlie  membrana  tympani  is  lugh,  as  the  roof  or  tegmen  is  usually 
necrosed.  If,  Uierefore,  the  [perforation  is  small  or  in  tlie  lower  portion 
of  the  drumhead,  it  may  lye  necessarj-  to  extend  it  by  incision  in  an 
upward  direction.  Having  done  this  a  small  cun^ed  ear  probe  may  be 
introduced  into  the  attic  for  exploratory-  purpo.ses. 

Prclirninarif  rxajitination  of  llie  function  of  hearing  should  lie  mode 
liefore  incising  or  reuujving  a  [Mjrtinn  of  the  dnunhead  to  improve  hearing 
iu  adhesive  processes  of  the  middle  car.  L'nlcss  bone  conduction  for 
the  watch  and  the  c,,  512  v.,  fork  is  good,  but  slight  improvement  will 
follow  the  operation. 

Tlie  middle  and  the  lower  portion  of  the  posterior  half  of  tlie  membrana 
tympani  is  less  sensitive  than  the  upper  portion,  the  sensitiveness  gradu- 
ally increasing  as  Ihc  upper  limit  is  approach«f.  Hlakc  takes  advantage 
of  this  faot  and  punctures  the  membrane  in  its  least  sensitive  area,  tlien 
applies  cocaine  to  the  cut  surfaces,  waits  a  few  minutes,  and  extends  tlie 
incision  slightly  upward,  applies  more  cocaine,  and  so  on  until  tlie 
incision  is  extended  the  desired  length. 

He  also  recommends  the  injection  of  a  2  per  cent,  solution  of  cocnine 
thrrtugh  tlie  Ku-stiicliian  cutlielcr  into  the  middle  ear,  as  a  means  of  pro- 
ducing anesthesia  of  the  memJ>rana  tvnipani  in  mid<lle-ear  ojwmtioiis. 

Dupuy  rcconuneiids  the  following  mixture  as  a  reliable  local  anesthetic 
in  cArdrum  and  middle-ear  operations: 

I^— AuiUiie  OH. 

Akiabol U     5J 

Cooftiiu  bydmdilanua tr.  v} — M. 

Sic — Drop  into  th«  incatiu  ud  middle  car. 

This  mixture  does  not  always  produce  local  anesthesia,  as  in  a  numb 
of  cases  it  has  failed  in  my  hands,  notably  in  nurul  |)ol>pi. 

More  or  less  cyanosis  occasionally  attends  its  u.se,  hence  it  should  be 
used  with  caution. 

The  following  mLxture  is  more  reliable  and  less  dangerous: 


I( — Cocaiiu  hydrochlor^te, 

'  Cwbotlo  kcjd  cryinl» lA     5f— H. 

81b. — ^Dn>P  Into  mutiu  or  middle  e«r,  Hml  fn  twvniy  minutes  uieathMia  U  eamp]«to. 
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Methods  of  Operating. — llie  electnx-aiiterv  niav  be  useil  in  aiUifsive 
noii-intlAmiTiatory  cases.  The  opening  thus  made  persists  longt-r  tliaii 
one  made  with  a  knife.    The  points  to  he  observed  ure  tlie  following: 

(o)  Preliminary  local  anesthesia  should  !>c  produced  by  the  injection 
of  a  2  per  cent,  solution  of  cocaine  into  the  middle  ejir  through  a 
Eustaciiian  catheter  or  the  above  formula  may  be  used. 

(6)  The  electrode  should  be  a  simple  straight,  pointed  one  with  the 
shank  so  bent  that  the  electrode  Imudle  and  the  hand  of  the  operator 
will  not  obstruct  the  view. 

(c)  The  current  should  be  turned  on  until  the  point  is  instantly  raised 
to  a  bright-red  heat.  If  the  platinum  point  heats  too  .slowly  the  adjacent 
parts  may  be  injured  by  the  radiation  of  heat.  The  pressure  exerted  by 
the  electrode  sliould  lie  slight,  as  otherwi.se  there  is  ilanger  of  injuring 
the  mucous  membrane  of  thie  inner  tMiipanic  wall. 

((/)  Contact  should  be  made  with  the  drumhead  before  the  electric 
current  is  turned  on. 

(r)  \  suat  lime  of  heat  contact,  one  second. 

Incision  with  a  Lancet. — {'reference  .should  be  given  to  Hartman's 
curved  lancet  (Kig.  -ioO),  the  spcfir-|Knnted  instruments  formerly  used 
being  of  little  value  except  for  simple  puncture. 

The  most  favorable  or  available  location  for  incision  in  adults  is  the 
jxwterior  lialf  of  the  drumhead.  In  children  the  external  meatus  is 
.shallow  and  straight,  so  tliat  all  portions  of  the  drumhead  are  accessible. 
Other  things  being  equal,  the  most  bulging  portion  (fluid  being  present) 
should  be  incised,  because  it  is  the  point  of  least  resistance  and  because 
the  parts  are  not  so  sensitive  in  thi.sarca.  Indeed,  if  bulging  is  pronounced, 
the  incision  can  often  be  made  without  tlie  use  of  a  lo<*al  anesthetic. 

The  length,  direction,  and  character  of  the  incision  should  dcjiend  upon 
the  purpose  for  which  it  is  made.  If  it  is  done  to  establish  free  drainage, 
it  should  be  long  and  cur\"ed,  or  angular  (Fig.  3!)9).  If  it  is  to  cxpf>sc  the 
contents  of  the  middle  ear^  as  for  operations  upon  adhesive  Ijauds  and 
uiHjn  the  stttiMw,  the  incision  reconmiended  by  Blake  (Fig.  'MiO)  shouUI  be 
made.  If  it  is  for  the  purpose  of  admitting  air  to  the  middle  ear,  a  round 
or  triangular  opening  may  be  made.  Tlie  cauten*  is  well  adapte<l  for  this 
purpose.  If  it  is  done  preliminan,*  to  tenotomy  of  die  tendon  of  the  tensor 
tympani,  or  for  plicotomy,  a  short  straight  incision  (Fig.  3GI)  is  all  that 
ifl  necessary. 

Postoperative  Oonaideratioiu. — (a)  When  the  incision  is  made  to 
evacuate  mucas  or  mucopus,  a  pulsation  .s^Tichronous  with  swallowing 
and  articulation  will  occur  at  the  point  of  incision.  Pus  and  mucas 
rarely  appe-ar  inmiediately  after  tlic  incision.  This  is  quite  disconc^erting 
to  the  inexperienced  aurist,  as  he  may  have  unwittingly  promised  an 
immediate  evacuation  of  the  secretions.  A  little  experience  will,  however, 
convince  him  that  on  account  of  the  thick  and  adhesive  character  of  the 
secretions  they  will  only  appear  several  hours  after  tlie  incision  is  made. 
Tlie  expulsion  of  the  secretions  can  be  hastened  by  instilling  a  wann 
solution  of  bicarbonate  of  soda  into  the  middle  ear.  Tfie  s<xla  over- 
comes the  adhesive  property  of  the  mucus  and  thereby  facilitates  its 
dischai^. 
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Sometiiuea  the  inMCUs  is  so  tliick  aiitl  tonacioua  that  it  can  be  seized 
witli  forceps  and  thus  removed.  It  may  aLso  be  i*emoved  by  suction  with 
the  Delstanche  masseur. 

(h)  Closni-e  at  the  iiK-i.sion  in  ticni-siip^nirative  ra.se.s  iLsiially  (tcfurs  in 
from  one  to  three  days.  In  suppurative  c^se-s  it  may  remain  open  a  few 
Hays  or  he  indefinitely  prolonge<L 


Flo.  360 


Fig.  3W 


Flo.  Ml 
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Hn.  35fl.  StiowiiiB  a  Inns.  <-ur\-eii  incmon  ni  the  membrsiia  tj-mtiani  exlemlinir  into  ih«  i 
wall  of  Dip  mPAliM  (whiU^  line).  A»  Ihpro  iit  a  ]il«xi»  of  bloodvewel*  arrtund  the  marciii  of  th* 
meiiil>raiui  I yinpani  Kr»tl«i'  rmriion  uf  inlliuumatUm  ia  iirwJuced  by  exlPinlinji  <hr  inriwiixi  throuclt 
it,  henrf*  the  improvpratint  uf  Iho  i n flan itnnt ion  is  mom  prompt  tlian  in  rimplo  inrisoa  of  the 
liipiiibranf.      (S(«  lltrortinn  nf  InHammAlitn.) 

Viu.  :itKI. —  luL'isiim  fiir  slaiicdectumy,  idiuwinic  tha  inemloatniifliiial  sriiruLaUoa.  The  Mapadfau 
tnilM'le  flliiiiilil  be  Mrverpil  to  prtfvpnl  the  tlinlnrntinn  of  Ibe  fltnpea,  lh.p  ineadiioLatxidial  artirulalfnn 
hrokeii,  and  Ihp  ntap(!«  romnvr*)  fiiim  the  oval  winilow       Ttiin  n|ieraf.i'in  in  rnrHy  jii«tifintilr. 

Fid.  3til.—  Sbiiwins  an  incuion  lliruuch  the  ituNtcriur  fciM  of  Die  luonbrana  lyuituuii  lo  ivlWvn 
the  (isnaian  of  Ilia  tncmhrnne  in  adhanoa  prooeaaM. 


(c)  The  dressing  should  consist  of  a  strip  of  sterihzed  gauze  placed 
loosely  in  the  meatus  hut  touching  the  drumlieiid.  If  the  dL^charKe  b 
profuse  a  pad  of  the  gauze  may  he  placed  over  the  niiricle  and  held  In 
position  by  a  bandage.  'ITie  meatus  and  the  auricle  shoulil  first  he 
cleansed  with  n  I  to  'MlOO  bichloride  solution  before  introthicinj;  the 
gauze  dressings. 


CHAPTER    XXXIX. 

THE  DISE.VSES  OF  THE  EUSTACHIAN  TUBES. 

RELATIONSHIP  OF  THE  EUSTAOHIAN  TUBES  TO  HEARING 
AND  MIDDLE-EAR  DISEASES. 

'I^t:  Kuslachian  tube  is  the  cliief  source  of  (.oinnuinicalion  l>etwoen 
the  e{iif>huryiix  aiu!  tlie  inlchtle  ear.  Thnmgh  jt  the  lytiipatiir  cavity 
is  vcntihiteci  ami  the  riorniiU  tension  of  the  dnimhead  and  the  o.ssi(nilar 
chain  is  maintained,  then'hy  fa(-(htatin^  the  (nmsniission  of  sound 
waves  to  the  internal  ear.  'I'he  pharyngeal  end  of  the  tnl)c  h  supported 
bv  cartilage,  while  the  tyriipanlo  end  has  an  osseous  framework.  At 
the  union  of  the  cartilaginous  and  the  osseous  portions  the  tube  becomes 
narrow,  forming  what  is  known  as  the  isthmus.  The  throat  end  is 
subject  to  the  diseasert  processes  peculiar  to  the  epipharynx,  while  tlie 
tympanic  end  is  affeelexl  by  the  changes  peculiar  to  the  tympanic  cavity. 
In  other  wonis,  the  throat  end  is  subject  to  pronounced  catarrhal  and 
suppurative  inllanmiations  and  to  hyportropliy  of  the  lymphoit]  tissue 
lining  (he  mucous  niend)rane,  and  the  tympanic  end  to  catarrhal  and 
adiiesivc  changes  in  addition  to  the  suppurative  process.  The  adhesive 
process  is,  therefore,  chieiiy  found  in  the  less  accessible  portion  of  the 
Cul>e — namely,  l)eyond  the  istlmius,  and  consequently  difficult  to  reacli 
with  electrolytic  bougies  or  those  used  for  the  purposes  of  simple  dilata- 
tion. 

'ITic  relationship  of  the  Eustachian  tube  to  the  diseases  of  the  tympanic 
cavity  b  twofoKl — namely:  (a)  Obstruction  of  its  lumen  by  catarrhal 
congestion,  hypertrophy,  cicatricial  contraction,  and  mucous  phigs;  and 
{b)  as  an  avenue  through  which  infective  material  may  gain  entrance 
to  the  middle  ear.  The  obstructive  lesions  or  accumulations  prevent  the 
proper  ventilation  of  the  tympanic  cavity,  and  the  contained  air  becomes 
nirefieil  through  gradual  absorption  of  the  oxygen,  thus  causing  retrac- 
tion of  the  drum  membrane  and  engorgement  of  the  bloodvessels  of  the 
rnucons  membrane. 

'i'hc  retraction  of  the  drumhead  increases  the  tension  of  the  ossicular 
chaia,  and  interferes  with  the  normal  transmission  of  sound  waves 
to  the  lah^TUith.  Tinnitus  and  deafness  thus  result.  The  obstruction 
to  drainage  lowers  the  resistance  of  the  tissvies  and  pre<lisposes  to  infec- 
tiun  and  inflammation. 

Infectious  material  may  gain  entrance  into  the  middle  car  during 
acts  of  yawning,  coughing,  sneezing,  or  swallowing.  The  tube  is 
line<l  with  ciliate<l  columnar  epithelium,  having  a  wave-like  motion 
toward  the  phan'ngeal  orifice.     In  tlie  healthy  state  it  is  not  probable 
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that  bacteria  travel  toward  the  middle  ear  on  the  mticosa.  If,  howerer. 
the  catarrhal  inflammation  of  the  lining  membrane  of  the  tube  is  aevtn 
or  prolonged,  the  epithelium  may  loae  its  cilia,  and  it  b  not  improbable 
lliat  germs  do  .sometimes  reach  the  middle  ear  without  the  tube  being 
opened  by  the  acts  of  coughing  and  sneezing. 

Tubal  tonsils,  or  hypertrophy  of  the  lymphoid  tissue  in  the  mucous 
ineuibrune  of  the  cartilaginous  portion  of  the  tul>e  is  another  possible 
source  of  obstruction.  A  study  of  the  histology  of  this  stnictwre  shows 
lymphoid  tissue  to  be  present  in  considerable  quantity,  and  it  is  more 
than  probable  that  hypertrophy  of  this  tissue  is  often  respwnsible  for  tubal 
and  middle-ear  disturbances  heretofore  ascribed  to  catarrhal  or  other 
diiieases. 
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EUSTACHIAN  TUBE;    SALPINGITIS. 

Etiology.— Owing  to  the  intimate  anatomical  connection  of  the 
mucous  membrane  of  the  Eu.stachian  tubes  with  that  of  the  epiplianiix, 
it  is  easy  to  understand  why  they  are  usually  involved  in  the  course 
of  an  attack  of  epipharyngeal  inHammation.  If  the  epiphar^Tigitis  is 
chronic  in  cliaracter,  the  tubal  disease  is  likewise  chronic,  ^^^lile  tubal 
catarrh  is  usually  secondary  to  a  like  process  in  the  epipharynx,  it  is 
not  always  so,  especially  in  children,  in  whom  it  is  sometimes  priman'. 
Ill  young  children  the  pharyngeal  orifice  is  narrow  and  easily  retains 
the  secretion  and  foreign  matter.  For  this  reason  local  inflammatioti 
may  occur  in  the  tubes  independently  of  the  epipharvnx. 

Adenoid  growths  are  often  associated  with  a  chronic  epipharipTigiti-i. 
which  extends  by  continuity  of  tissue  to  the  tul>es.  The  adenoids  do 
not  often  afford  a  mechanical  obstruction  to  the  patency  of  the  tubes, 
as  they  grow  from  the  posterior  and  superior  walls  of  the  epipharynx. 
and,  therefore,  do  not  uivolve  the  regions  of  the  Eustachian  orifices  (Mi 
the  lateral  walls.  In  some  instances,  however,  they  overlap  the  mouths 
of  the  tubes  and  thus  obstruct  them,  'iuberculosis  may  Ix;  associated 
with  adenoid  growths  and  predispose  to  tubal  inflammation. 

Pathology.  —  Congestion  aiid  round-cell  infiltration  characterise 
the  early  and  acute  stages  of  the  disease.  At  a  later  period  the  epi- 
thelial covering  l)ecoines  thickened,  and  fibrous  tissue  is  deposited  in 
the  subepithelial  layers.  Hvpertrophy  of  the  mucous  membrane  occurs 
when  the  intiammation  continues  for  a  long  time.  If  the  infiammation 
is  severe  or  prolonged  the  cilia  are  exfoliated,  thus  leaving  the  mem- 
brane tienuded  in  places.  The  catarrhal  inflammation  may  extend 
to  the  middle  ear.  althungh  it  has  a  tendency  to  limit  itself  to  the 
pharyngeal  or  cartilaginous  portion  of  the  tube. 

Symptoms. — The  subjective  sjTiiptoras  are  a  feeling  of  fuhiess  in 
the  ears,  which  may  be  constant  or  intermittent,  accompanied  by  certain 
subjective  noises  and  deafness.  Pain  i-s  not  usually  severe,  although  it 
may  be  if  the  inflammation  is  pronounced.  If  there  is  marked  retraction 
4»f  the  dnmihead,  giddiness  and  nans<'a  may  Ix;  complain<xl  of.     Tbe 
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sense  of  deafness  is  often  out  of  proportion  to  the  actual  deafness.  The 
patients  apply  for  relief  with  the  statetnent  that  the  external  canal  is 
filled  with  eenimen.  During  mastication  and  swallowing  they  often 
experience  marked,  though  brief,  relief  from  the  symptoms,  'i'his  is 
explained  hy  the  incidental,  hut  incomplete,  ventilation  of  the  t\inpanum 
(luring  the  act  of  swallowing.  Upon  'posterior  rhinoscopy  the  mucous 
membrane  of  the  epiplmrynx  and  tite  Kustachian  orifices  appears  red- 
dened, swollen,  and  covered  with  a  thick  mucous  secretion.  Hie  mouths 
of  the  tubes  are  contracted  by  the  swollen  membrane,  and  may  contain 
a  tliick,  tenacious  mas»  of  mucus.  If  adenoids  are  present,  the  furrows 
between  the  lobules  are  more  or  less  filled  with  a  slimy  secretion  admixed 
with  pus.  The  ethmoidal  and  sphenoidal  sinuses  may  also  l>e  tlic  seat 
of  inHamnuition.  With  gowl  iEhimination  it  is  possible  to  see  the 
enlarged  and  tortuous  bloo<lvesscls  in  the  inflamed  area. 

'I'he  drtjudicad  is  more  or  less  changed  in  its  position  and  appearance 
by  the  rarefaction  of  the  air  in  the  tympanic  cavity.  I(  is  more  cupped, 
the  handle  of  the  malleus  is  foreshortened,  and  the  short  process  and  the 
posterior  fold  extending  from  it  are  more  prominent.  The  angle 
formed  by  the  handle  of  the  malleus  and  the  posterior  fold  becomes 
more  a<*ute  with  the  increased  retraction.  Theeoneof  light  is  diminished, 
broken,  or  altt^ether  wanting.  If  the  dnimhead  is  eoctremely  retracted, 
the  promontory  and  the  long  process  of  the  incus  become  visible  through  it 

Prognosis. — The  prognosis  is  gwx)  in  those  cases  in  which  adenoid 
growths  are  remove<i,  especially  in  children.  It  is  also  good  in  the  early, 
(>r  congested  stage  of  the  simple  cutarrhul  type.  In  the  hypertrophic 
stjige  it  is  not  so  g<HKl,  as  the  obstniction  is  more  permanent  in  chanicter. 

Treatment. ^The  treatment  of  tubal  catarrh  should  he  lorgely 
addressed  to  the  antecedent  nasal  and  epipharyngeal  conditions.  If 
there  is  pronoimcerl  na.sal  catarrh,  sinuitis,  nasal  obstruction,  or  epi- 
pharyngitis,  it  should  receive  appropriate  treatment;  likewise  adenoids 
should  be  removed.  Removal  of  ttie  adenoids  is  usually  followed  by 
pronounced  and  immefliate  relief.  Having  corrected  the  nasal  and 
the  epipharyngeal  disorders,  4he  tubal  inflammation  often  subsieles 
without  furtlier  treatment.  Such  a  favorable  result  does  not  always 
follow,  however,  especially  if  the  mucosa  has  Ix'comc  hjijcrtrophic  or 
hyper|)lastic  in  character.  In  many  eases  there  is  a  mixture  of  turges- 
oeiicc  and  hypertrophy,  I<k'uI  me<HoaI  applications  only  l>eing  capable 
of  removing  the  congestion  and  limiting  the  further  development  of 
the  hypertrophic  process. 

Perhaps  the  most  useful  mode  af  applying  remedies  to  the  vatdl  of 
the  pharynx  and  the  Kustachian  orifices  is  in  gai^illng  after  the  von 
TriilLst.h  method.  The  patient  should  lie  on  his  back  while  gargling  to 
all'jw  tlie  fluid  to  enter  the  epipharyiix.  Tins  is  not  difficult,  as  the  head 
can  lie  tunie<l  to  one  side  in  taking  the  fluid  into  and  in  ejw'ting  it  from 
the  mouth.     By  following  this  methrwl  of  gargling  (he  whole  of  the  epi- 

{>hnrynx,  inrhiding  the  KusCaehian  orifices  and  the  na.sal  rlmmbers,  may 
»e  subjecte<l  to  tht*  influence  of  astringent  and  antiseptic  remetlies,  with 
very  favorable  results.     The  deafness  and  tinnittis  are  often  relieved. 
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njection  of  from  1  to  4  minims  of  weak  astnngont 
into  the  EtistHcIiiiui  Ui\ms  through  a  catheter  is  recomiiiendcd.  Care 
should  be  taken  to  avoiii  injecting  it  into  the  mi(](]le  ear,  an  reactionary 
inflammation  might  follow.  The  syringe  shonU)  l>e  so  gange<l  sls  to  fill 
the  catheter  and  leave  a  surphis  of  from  five  to  ten  mhiims.  The  extra 
solution  is  to  nltow  for  the  inevitable  escape  of  fluid  into  the  epipharynx. 
The  nose  and  the  epipharjiix  should  lie  spniyed  with  a  2  per  cent,  solu- 
tion of  cocaine  to  reduce  the  sensibility  of  the  parts  before  introducing 
the  catheter.  The  solutions  most  often  used  are  (a)  the  iodide  erf 
potfissium,  10  gr.  to  the  ounce;  ib)  the  bicarbonate  of  soda,  3  to  5  gr. 
to  the  ounce;  (c)  the  sulpliute  of  zinc,  1  gr.  to  the  ounce;  and  (d)  the 
nitrate  of  silver,  2  to  5  gr.  to  the  ounce. 

Various  vapors  of  io<line»  ammonia,  menthni,  cHiuphor,  eiicalyptol, 
etc.,  have  been  recommended.  Iodine  and  ammonia  are  readily  vola- 
tile, and  the  fumes  therefrom  maybe  sufficiently  generated  in  a  Huttles- 
l*}Tichon  inhaler,  as  sliown  in  Fig.  362.  'llie  inhaler  should  !>e  connected 
witii  the  catheter  and  air  furce<i  through  it  into  th«  Kustachian  tube. 
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Bultles-Pyncbun  inhAlcf, 

Apieceof  s|)ongeorrotton  should  lie  moistened  with  the  desired  solution 
and  placed  in  the  oliainber  of  the  inhaler.  Another  way  of  using  die 
vapors  of  the  foregoing  drugs,  either  singly  or  in  combination.  Is  with 
a  nebulizer.  Either  tlie  nebulizer  may  be  attached  to  the  Kustachiaii 
catheter,  or  the  vapors  may  be  driven  into  the  middle  ear  by  the 
modified  Politzer  inethcxl,  in  which  the  nebuli/Ing  device  takes  the 
place  of  the  rubber  bag  used  by  I*olit/.er,  the  bahinc-e  of  the  procedure 
being  done  according  to  the  directions  given  under  the  Politzer  method 
The  author  has  often  ]>ut  a  few  dn>ps  cif  the  desired  volatile  .solution  into 
(he  Politzer  bag  and  then  practise<l  inflation  in  the  usual  manner,  die 
fumes  heing  carried  into  die  tubes  and  the  middle  ears. 

The  value  of  the  foregoing  topical  remedies  does  not  consist  alone  of 
the  rnedicMnal  properties  of  the  (Irugs,  but  includes  the  mechanieal 
elfects  of  inflation.  The  current  of  compressed  air  directed  into  Uie 
orifice  of  the  Eustachian  tube  removes  the  secretions  and  temporarily 
unloads  the  congested  vessels  and  establi>ihes  normal  glaminlar  activity. 

The  print-iplcs  to  be  observwl  in  [he  treatment  of  tuhal  catarrh  may  he 
summarized  as  follows: 
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(a)  The  cxurecUoii  of  ub^itructive  nasal  Ie^Ioiis,  and  of  inflaininatory 
diseases  of  the  nose  and  ac«eHsory  sinuses. 

(h)  The  removal  of  neoplasms  and  inflamtnatori.'  conditions  in  the 
epiphnrvHX. 

U')  'Hie  topical  application  of  antiseptic,  astringent,  and  stimulating 
remedies  to  the  mucosa  of  the  Eustachian  tul>e,s. 

{d)  The  mechanical  effects  of  inflation. 

{e)  The  adtninistnition  of  remedies  to  j»ivc  tone  and  vigor  to  tlie 
general  system. 

It  should  be  .said,  in  reference  to  the  latter  priiiciplt*.  that  in  many 
cases  of  deafness  from  tubal  catarrh  Uie  adininLstrati^vti  of  tonics  atul 
other  constructive  remedies  Is  often  followcil  liy  an  (Uijiroveiiieiit  in 
hearing.  This  is  esjiecially  true  in  those  cases  in  wliich  tJierc  i.s  no  pro- 
nounce<J  nasal  or  epipharyngeal  disease  to  account  for  t)ie  trouble.  It 
is  usually  best  to  begin  tl»e  treatment  with  a  2  to  15  gr.  dose  of  calomel 
at  betlttme,  followed  by  a  saline  cathartic  the  following  morning.  After 
this,  laxative  doses  of  cascara  may  be  given  twice  daily.  The  patient's 
alirnentarj'  tract  is  thus  kept  in  a  condition  to  care  for  and  distribute  the 
constructive  remedies.  These  remarks  are  etjually  applicable  to  all  the 
catarrhal  affections  of  the  miper  respiratniT  tract. 

The  RelatioD  of  the  Kustacbian  Tube  to  Mastoiditis.  —  Tlie 
Eustachian  tuln'  is  ade(]uate  to  drain  all  secretions  from  the  midiltc  ear, 
but  it  is  often  itmdeipiate  to  drain  the  cfjmhined  secretions  of  the  middle 
mastoid  antrum  and  cells,  henc^e  retention,  pres-sure  necrosis,  anil  all 
the  phcuonuim  pe<uliar  to  ma5toi<litis.  If  the  secretiitns  fmm  the 
anlriiin  aufl  mastoid  cells  are  diverted  from  iJie  middle  ear,  die  Kus- 
ti'u-liiiin  tube  elTcctually  drains  tlie  niiildle  ear,  ami  the  diseased  process 
rapidly  improves.     (See  Heath's  Mastoid  Operation.) 


OBSTRUOTIOM  OF  THE  EUSTACHIAN  TUBE. 

Partial  Obstruction.— Etiology.-  Obstmcticm  of  the  Kustachian  tube 
may  he  due  to  a  variety  of  conditions,  namely:  (a)  llypcrtmphy  of 
the  mucous  membrane,  cs()ecinlly  that  in  the  pharyngeal  or  cartilagi- 
nous portion,  the  hypertrophy  being  an  exteiision  of  the  same  pnK--eits 
from  the  nose  and  the  epiphar\'nx.  (h)  Hepeated  inHamniations, 
giving  ri.se  to  a  hy|)erplaslic  thickenhig  atal  conscipient  obstruction. 
[c)  Adhesive  bancls  or  fon.strirtiivns  fonning  in  either  the  tyni|>anif  or 
the  phanngeal  end  of  the  tube,  especially  if  the  same  pathnlugical 
process  is  going  on  in  the  tympanic  cavity,  {d)  S>i>hilis,  luherculosis, 
and  diphtheria  at  tlie  phari'ngeal  orifice,  causing  cicatricial  contractioius 
which  more  or  less  obstruct  the  opening,  (r)  Adenoids,  while  they  do 
not  grow  from  the  Ka^tachian  orifice,  may  be  so  large  as  to  overlap 
and  tluis  close  it.  (/)  Paralysis  of  the  palatal  muscles  from  rlL[)htheria 
and  mbcci  infection,  or  fn)ni  degenerative  changes  of  the  nniscular 
fibers  fmrn  rt>{K-ated  inllammations  coincident  with  tonsillar  inflaunna- 
I      tion^  K'^'"'^  '^  ^*'  collapse  of  the  muscular  and  other  soft  tissue  at  the 
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phHr\7i^ul  orificf  and  thus  causing  iLs  occlusion,  (jf)  Adhesions  of 
(lie  posterior  pillars  to  tlie  tonsils  liy  interfering  with  tlie  muscular  move- 
ments contribute  to  the  collapse  of  the  Eustachian  orifices.  (A)  Certain 
anatomical  fp^tiires  give  rise  to  ohstniotion,  as  exostoses  and  hyper- 
ostoses of  the  walls  of  the  tubes;  there  may  be  a  sudden  bend  in  the 
direction  of  the  tube,  or  the  carotid  canal  may  encroach  upon  it  and 
thus  obstruct  it. 

Diagnosis, — The  dia^osis  may  be  made  by  obsen-ing  the  charac* 
teristic  retraction  of  the  drumhead,  foi'eshortening  of  die  bundle  of 
the  inalleiLs,  and  tlie  pnnTiinenie  of  the  short  pnx'ess  and  the  posterior 
fold  of  the  tjTnpanic  membrane.  Postrliinosropic  examination  may 
show  either  (ricatricial  <'ontrartion,  overlapping  adenoids,  or  collapse  of 
the  Kiistachian  orifice.  The  pillars  (glos.so palatine  and  pluin.-ngo- 
pidaLine  arches)  of  the  fauces  may  he  adherent  to  the  tonsils  ^n*!  cause 
more  or  less  atony  of  the  palatal  muscles.  The  diagnostic  tube  used 
during  inflation  gives  the  strident  or  rougli  umnnur  characteristic  of 
tlibfi!  nbstrnrtlon. 

Complete  Obstruction. — This  condition  may  be  due  to  any  one  or 
more  of  the  causes  given  under  Partial  Obstruction,  although  it  is  iLsually 
due  to  s)"philitic,  tuberculous,  or  diphtheritic  cicatricial  contraction  at 
the  mouth  of  the  tube.  The  symptoms  are  tlie  same  as  in  partial 
obstruction,  excepting  that  tympanic  inflation  gives  no  rale  or  murmur 
thriuigh   the  diagnostic  tube. 

Undue  Patency  of  the  Eustachian  Tubes.— This  condition  is 
nearly  always  asstH'iated  Vi\t\\  atrophic  changes  in  the  entire  mucosa  of 
the  upper  re.spiniton'  tract,  especially  of  the  nose,  epiphar^'itx,  and  oro- 
pharynx. Tlte  process  may  nut  involve  the  eritire  Kustachiun  tulw, 
but  may  be  limited  to  the  pharj^^ngeal  orifice.  L'rbautscbitsch  re|)ort5 
a  case  of  ttii.s  kind  in  which  the  end  of  the  little  finger  could  be  inserted 
into  tlie  orifice. 

The  characteristic  symptom.s  are  the  inward  and  outward  moveoitfiits 
of  the  clnimhead  synehrcinoiis  with  the  respiratory  movements,  the  iwfl 
blowing  murmur  being  heard  through  the  diagjiostlc  tube,  even  witlinul 
inflation.  There  may  be  autopbony  or  the  ringing  of  the  patient's 
voice  in  his  ovr\\  ears.  The  voices  of  others  sometimes  give  rlw  to  the 
same  disiigreeable  sensation.  The  symptom  is  soi7iewhat  dilTerent  from 
hyiRTvsthesia  acoustica,  in  which  there  Ls  a  painful  distinctness  of  hearing: 
whereas  in  aulophony  the  patient's  own  voice  seems  to  ring  or  loar  b 
his  head. 

Treatment  of  Obstruction  and  Undue  Patency.  —I'he  tmii* 
merit  of  partial  ol^.struction  varies  with  tlie  lesion  causuig  it.  If  dieit 
is  catarrhal  congestion  of  the  mucous  membrane  at  the  plianngrtl 
orifice  relief  may  be  affortled  by  the  judiciou.s  use  of  antiseptic  and  astrin- 
gent spniys  hi  the  nose  and  epipharyux.  If,  however,  the  bypervruia 
is  due  to  anterior  Ufusal  obstruction,  this  should  be  c(jrre<'ted.  The  rf- 
moral  of  [xistnasal  adenoids  Ls  indicated  to  relieve  tJie  epiphart'iigiti» 
and  the  resulting  tubal  cuturrh.  as  well  as  to  overcome  the  meclianxxl 
obstruction  they  mav  form  at  Uie  mouth  of  the  tube. 
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It  is  iliflieult  tu  overcome  cicatiiciiil  coiitraotkin.  especiulty  if  it  Ls  <iue 
U*  syphilis.  If  due  Ui  iSiphtlu-ria  and  tiilK-iftikj.si.s,  uUftrDly.sis  may  f>e 
of  value.  An  oMve-tippwl  elet'tr<«le  \\\\\\  t)ie  eiirvulure  of  a  Kiistaebiali 
catbeter,  sliuuld  i»e  iiitnxlufeci  llinm^H  the  nose  af(er  the  itianiier  of 
intpocluriiip  n  catheter.  ITie  tip  should  lie  made  to  enter  tlie  Kusta- 
chiait  orificr,  the  jKtslrlnnoscopir  mirror  hv\w^  ustnl  to  make  sure  of  its 
jKisition.  The  sliuft  of  thi-  eIc<'tr<KU?  sliould  Ur  covered  with  some  iiisu- 
hitingsulwtance.  The  strength  of  trirn'nt  shonkl  vary  from  5  to  IW)ma. 
accuidiiig  to  tlie  density  and  resistance  of  the  tissue.  Seances  .shoiik] 
last  for  from  five  to  twenty  minutes.  The  negative  pole  of  tlie  battery 
should  he  couuecled  with  (lie  Kustachian  electnKJe,  us  the  tissue  to  he  re- 
duced Is  dense  and  (ihn)us.  If  It  Is  a  simple  hy]H:'rtni|)hy,  the  jKisitive  jH>le 
should  !)e  useil.  If  the  lumen  of  the  tuhe  is  (-onstrictetl  hijjher  up  by 
ndliesive  hands,  a  small,  p;()ld-tip|)ed  eh'drodc  should  be  inlrotluced 
tlmiu^h  du*  Kustachian  calheler  until  it  louies  in  contact  with  the  c<m- 
strictioM,  as  rerommendetl  hy  A.  U.  !)uel.  A  current  of  from  5  to 
2")  ma.  shoukl  be  turned  on  for  from  five  to  fifteen  minutes.  It  is 
claimed  for  electrolysis  in  these  cases  tliat  the  obstruction  disappears 
ami  the  heariujj  and  tinnitus  are  improved.  Others  have  found  it  of 
no  pnictidd  value.  The  status  of  electrolysis  at  best  Lsopcn  to  criticism. 
The  benefits  dcrivctl  fi-iim  it  witfiin  the  Eustachian  lube  may  well  be 
attributed  to  the  dilatation  and  Inflation  which  are  incitlontal  to  the 
procedure.  Theoretimlly  electrolysis  is  an  ideal  tn-atment  for  fibrous 
constriction,  while  pnu'tlcally  it  has  l>een  disap[K)iutin^. 

The  use  of  bougies  in  reilucinji;  tubal  stenosis  bas  long  l>een  rccognizetl 
as  of  considerable  value  in  those  ca-ses  in  which  the  stricture  Is  not  cora- 
pot^cd  of  connective  tissue.  If  it  is  {luc  to  tnrgescence  or  simple  hyper- 
imiiby,  the  results  are  often  pood.  The  boiigics  may  be  made  of  silk- 
worm-jjut.  whalebone,  or  celluloid.  Tliase  made  of  silkworni-;nit  niay 
be  impregnaletl  with  astringent  remedies,  as  silver  nitrate,  sulphate  of 
zinc,  etc.,  which  often  arlds  to  the  therapeutic  efTect.  The  whah'l)one 
bougie  is  cAsier  to  introduce  on  account  of  its  polisheil  surface.  Cellu- 
loid boupcs  arc  also  smooth  and  easy  to  intnnluc<',  but  are  more  liable 
to  bn-ak. 

Suarez  di  Mcndoza  has  devised  a  metal  catheter  which  may  be  removed, 
leaving  the  bougie  in  the  Kustachian  tube.  The  catheter  is  diviefcd 
lonpitudinally  into  two  parts,  and  it  can  be  separated  and  removed, 
leaving  the  l>ongie  in  ptxsition.  It  Ls  then  cut  ofY  even  with  the  nose 
and  left  in  ptksition  for  twenty-four  hours,  liy  tliis  nictluxl  great  rlilata- 
tion  is  obtaiiie<l. 

Caution. — The  introduction  of  bougies  into  the  Kustjichian  tube  may 
injure  the  mucosa,  hence  empb>-senm  of  the  subuutcous  tissue  may  occur 
if  inflation  is  practised  immnliately  afterward.  This  procedure  should, 
therefore,  not  be  done  immediately  after  pa.ssing  the  bougie  into  the 
tuliM?.  It  should  rather  be  (lone  when  the  patient  returns  two  days  later 
for  another  treatment.  The  iritrcMluction  of  bougies  may  l>e  practised 
two  or  lhr<'e  times  a  wct-k.  In  favomblc  cases  tiie  roiigli  striih'iil  murmur 
heard  dirough  the  diagnostic  lube  during  inflation  will  have  been  ivplaced, 
after  a  few  treatments,  by  a  soft,  full,  blowing  murmur. 
42 
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In  sonic  ca-sfis  gn-ut  (iii!u*u!ty  is  cxiHTiouctMl  in  piissinp  tlie  Ixrtigie 
beyond  die  pharmgcal  oriHcc,  as  it  bciuls  and  rclunis  to  (he  pharynx 
with  a  sharp  (inkling  or  smarting  sensation  in  Uic  lateral  walls  uf  the 
pharxTix.  The  Eustachian  catheter  should  be  given  a  larger  and 
sharper  cur\'e,  so  as  to  diifct  the  tip  of  the  bougie  more  in  ilie  direction 
of  tlie  lumen  of  the  tid^. 

The  bougie  should  be  made  to  persistently  press  against  the  con- 
striction until  it  passes  it,  or  until  the  hope  of  doing  so  is  abandoned. 
I*arger  bougii'S  may  be  successively  intrwlnecil  until  inHution  gives  a  free, 
full,  blowing  murmur.  iSiiov  this  they  should  be  j«isswl  at  longer  in- 
tervals for  several  weeks  or  months. 

Fio.  3S8 
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Weavrr'a  iutntympank  na'wmr, 

Mttnaage  of  the  Ewtiai-hian  tube  may  be  atToinplislied  by  the  Weaver 
ma.sseur  (Kig.  36iJ).  The  mrusseur  is  attachwl  to  the  catheter  and  the 
current  of  air  frnni  theeoiiipressecl-air  tank  tunieJ  on,  the  turbine  wheel 
interru[)ling  the  current  uf  »ir.  The  nuieous  metiibnine  lining  of  the 
tube  is  thus  rapidly  and  intermittently  dilated.  The  bloodvessels  and 
lymphatics  are  unloaded,  and  the  glandular  elements  are  stimulated 
to  greater  activity.  'I'he  tympanic  cavity  is  also  inflated  and  the  air 
tension  restored.  In  tui^esceuce  and  hy[ieremia  of  the  tubal  membrane 
tliis  nio«le  of  treatment  is  highly  conuuendetl. 

It  slioidil  be  said  in  conclusi<in  that  no  one  motie  of  treatment  L-5  appli- 
cable to  all  ctises.  Etich  shoiilil  be  carefully  studied  and  all  the  fact! 
C4nisi(leri'd  before  tletenniiiing  the  line  of  treatmeiil.  The  nasal  and 
epipharyngeal  condition,  as  well  as  the  general  liealth,  should  be 
regarded  as  essential  factors  in  determining  the  course  of  treatment  in 
each  individual  case. 


CHAPTER    X 

THE  PKh\CIPLI':S  AND  MKTHODS  OF  TYMPANIC  INFLATION. 


TiiK  data  of  an  anatoinical,  physiological,  and  clinical  character, 
upon  which  the  principles  of  (yinpanic  inflation  should  rest  is  as 
follows : 

(o)  The  Eustachian  tube  extends  from  the  lateral  wall  of  tlie  epi- 
phama  to  the  cavity  of  the  middle  ear  in  nn  iipwanl,  outward,  and  back- 
ward  diivction.  If  the  head  is  rotated  to  the  ri^jht,  and  then  inclined 
forwanJ,  the  right  Kustachian  tuljc  will  stand  perpendicular  to  the  plane 
of  the  earth,  thus  favoring  tlie  drainage  of  tlie  right  middle  ear. 

(6)  The  pbaryugeal  orilice  of  the  Kustacliian  tube  is  trumpet-shaped, 
hence  when  a  current  of  air  is  forcibly  thrown  into  it  the  contained  secre- 
tions are  "dished"  out  and  carried  into  the  epipharvnx,  while  the 
residual  air  pas.ses  on  thniugh  the  tube  into  the  middle  ear. 

(c)  The  walls  of  the  Eustachian  tube  are  covered  with  ciliated  epi- 
thelium, the  cilia  creating  a  current  toward  the  pharyngeal  orifiet*.  If 
tlie  secretions  are  thick  and  Iweomc  dried  in  the  orifice,  the  sudden 
impact  of  air  durbg  inflation  di^UKlges  the  mass  and  clears  the  way  for 
the  successful  inflation  of  the  middle  ear. 

{d)  The  walls  of  the  tubes  are  approximated  when  in  the  normal  state 
of  rest,  and  are  only  opened  during  iutlation  of  physiological  or  artificial 
origin. 

(c)  The  drumhead,  being  the  only  yielding  wall  of  the  tympanic  cavity, 
w  puslie<l  outward  toward  the  external  meatus  during  inflation. 

(J)  The  handle  of  the  malleus  is  carried  outward  also,  as  it  is  in  inti- 
mate relationship  with  the  druniliead. 

(g)  The  incus  and  the  sla()e3  follow  the  outward  movement  of  the 
malleus  to  only  a  limited  extent,  as  the  articulations  are  such  as  to  per- 
mit the  malleus  to  swing  in  this  dirt^'tioii  without  marked  ntovement  of 
the  other  ossicles.  The  inwanl  movement  of  the  handle  of  the  malleus 
is,  however,  accompanied  by  a  corresponding,  thnugh  more  limited, 
movement  of  the  incus  and  the  stapes  in  the  same  direction. 

It  is  obvious,  therefore,  that  in  adhesive  processes  aiTecttng  the  mo- 
tion of  the  malleus  inflation  exerts  more  or  less  influence  in  breaking 
them  down;  whereas  if  the  adhesions  affected  the  incus  and  the  stapes, 
but  slight  influence  is  exerted. 

(A)  The  mucosa  of  t!ie  tympanic  cavity  is  sui>plicd  by  numerous 
bloodvessels,  capillaries,  and  Ivmph  channHs,  which  upon  inflation  (in 
catarrhal  inllammalionl  become  less  engorged  and  return  to  their 
normal  state  of  fulness.  In  other  words,  inflation  is  folKiwed  by 
an  active  hyperemia  and  an   approach  toward   normal   physiological 
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actix'ity  of  tlu*  tissues  corapasing  the  mucous  membrane.  The  secre- 
tions become  more  normal  and  thinner  in  cliaraeter.  They  are,  there- 
fore, more  easily  carried  toward  tlic  Eustachian  tube  by  the  wave-like 
motion  of  the  ciliated  epithelium. 

(i)  Tlie  oxygen  is  grachiully  al>sorI>ed  from  the  air  within  the  tym- 
panic cavity,  hent^e  after  several  hours  rnrefaction  hikes  place,  thereby 
a^ain  giving  rise  to  retraction  of  the  drumlicad.  Tlus  docs  not  tx^'ur  in 
noi-mal  conditions,  as  air  is  admitted  to  the  middle  ear  during  each  act 
of  deghitition  and  yawning. 

(j)  The  palatal  muscles  liave  more  or  less  coniml  over  the  patency  of 
the  tubes,  hence  it  is  imjiortatit  that  they  l>e  free  to  act  to  their  full 
capacity.  Repeated  Inflanmiation  of  the  tonsils  and  fauces  gives  rise  to 
adhesions  to  the  pillars  of  the  fauces  (^flosso-aiid  pliaryngopalutine  arches) 
and  to  degenerative  changes  in  the  museiilar  tissue.  The  action  of  the 
pnlatal  musclesisthereby  interfered  with  and  the  regulation  of  the  patency 
of  the  tubes  is  impaired.  'i"he  ventilation  of  the  tympanic  cavity  cannot 
be  fully  aeeomplis]ie<I,  hence  more  or  less  deafness  and  tinnitus  follow. 

[k)  Passive  congestion  of  the  mucosa  alscj  results  from  the  rarefaction 
of  the  air  in  the  middle  ear,  and  leads  to  abnormal  activity  of  the  mucous 
glands,  as  well  as  to  a  change  in  ttie  character  of  the  secretion.  A  Inie 
catarrhal  state  is  thus  induceil.  Repeated  itdlatinius,  tqgethcr  witb 
other  appropriate  treatment  of  Hie  nose  and  throat,  will,  in  many  ca.ses, 
be  followed  by  a  lessened  congestion,  a  restoration  of  the  glandular 
activity,  and  a  return  to  the  physiological  ventilation  of  the  tyiupanum. 

(/)  Thick,  tenacious  secretion  is  not  easily  forced  from  the  middle  ear 
tlirongh  the  Eustachian  tidjc  by  inflation,  ''lie  circvdation  and  the 
glandular  elements  of  the  mucous  membrane  become  impaire<l.  Ne\'er- 
tlieless,  the  thick  tenacious  secretion  is  gradually  absorbed  or  dis- 
chargtHl. 

(m)  The  tra.nsmission  of  sound  waves  through  the  ossiailar  chain  to 
the  labyrinth  is  only  perfectly  performed  when  the  tension  existing  be- 
tween the  drumhead,  the  ossicles,  and  the  intralab>Tinthine  fluid  is  nor^ 
mal.  If  the  tension  is  disturbed,  more  or  less  impairment  in  hearing 
n*su!ts.  Tympanic  inflation  restores  the  normal  tension,  unless  adhe- 
sive bands  prevent  the  drumhead  springing  into  position. 

(n)  When  the  drumhead  Is  [jerforated,  the  secretion  flows  from  the 
middle  ear  into  the  external  auditory  meatus. 

The  foregoing  data  show  that  the  objects  nf  inlratympanic  inflation 
are  as  follows: 

1.  'J'o  restore  the  nonnal  tension  l>ctween  tlie  ilriindiead,  the  ossicles, 
and  the  labyrinth. 

2.  To  restore  the  normal  circulation  in  the  bloodvessels  and  the  hTnph 
spaces, 

3.  To  render  the  secretions  more  nearly  normal. 

4.  To  remove  the  morbid  secretion  from  the  EusLachian  tiilie  and  the 
t}'nipnnic  cavity. 

5.  To  l>reak:  flown  newly  formed  adln\sions. 

By  establishing  the  foregoing  conditions  tinnitus  is  relieved,  hearing 
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improved,  catarrhal  iiitlammadon  checked,  and  Uie  suppurative  pro- 
cesses ainflionitfd. 

Methods  o!  Inflation.-  Valsalva's  Method  of  Inflation. — While  thus 
method  is  not  of  such  pjciipral  utility  as  cither  I'olitzenition  or  cathoteri- 
zation,  nevertheles.s  it  lia,s  a  place  in  otnlo^iral  prarli^'p  whifh  is  not  (illed 
by  either  of  the  other  methods.  Although  its  thempeutlc  effects  are 
rather  limited,  it  is  of  diagnostic  value. 

The  method  consists  in  compressing  the  air  in  the  middle  ear  by  a 
forcible  expiratory  elTort  while  the  mouth  and  the  nose  are  closed.  The 
method  i.s  succe-ssfiil  in  pn>portiori  to  the  dynamic  power  of  the  niiiscles 
of  the  individual  and  the  rliaraetcr  and  decree  of  the  olistnietion  iiv  the 
Eustachian  tulw.  Tlie  muscukr  p4*\VL*r  in  children  and  women  is  less 
than  in  adult  males,  hence  it  is  proportionately  less  sucee^nl  in  the 
former. 

The  hindrances  to  the  successful  performance  of  inflation  are:  [a) 
Thick,  tenacious  secretions  in  the  mouth  and  the  lumen  of  the  tube,  as 
well  as  m  [b)  the  tympanic  cavity.  Plugs  of  tenacious  umcus  some- 
times lodge  in  the  tube  and  greatly  interfere  with  l!ie  proce^lure.  (c) 
When  the  tympanic  cavity  is  in  a  state  of  partial  vacuum  fnmi  the 
absorption  of  tlie  oxygen  from  the  rontuined  air,  the  tube  is  etillapsed 
by  the  suction  thus  created.  TnHation  is  thereby  rendered  difficult, 
greater  force  being  required  for  its  performance,  (rf)  Fibrous  adhesive 
bands  resulting  from  chronic  inflammation  of  the  tubal  membrane 
may  stretch  across  the  lumen  of  the  tube  and  obstruct  it.  (c)  'Hie 
mucous  membnine  in  a  state  of  catarrhal  influnmiation  is  eonge.'?te<J  or 
even  hypertrophied,  tlms  interfering  with  tympanic  inflation.  (/)  llie 
mucous  membrune  of  the  Eustachian  tube  is  supplie<J  with  Kinphoid 
tissue,  which  under  favorable  conditions  undergoes  an  hypertrojdiy  akin 
to  the  same  process  in  adenoids  and  tonsils,  thereby  diTuinishing  the 
lumen  of  the  tube,  {g)  Thick,  tenacious  secretions  in  the  middle-ear 
cavity  also  offer  resistance  to  tympanic  inflation.  (A)  The  fact  that  there 
is  no  exit  otlier  than  the  Eustachian  eaiml  for  the  air  entering  the  middle 
ear  is  another  factor  of  .some  importance.  It  does  not  seem  to  tlie  author, 
however,  that  it  plays  the  major  njle  assigned  to  it  by  some  authors, 
notably  Politzer,  who  thinks  the  drumhead  offers  considerable  resistance, 
whereas  it  Is  only  necessary  to  o(>cn  the  Kustachian  tulM-,  wlicn  the  air 
will  rush  in  from  the  epipharjTix  to  equalize  the  pre.sstjre  on  the  two 
si<it's  of  the  rinimhcatl.  'i'his  is  the  result  of  physical  laws,  and  requires 
no  force  or  uriiHcial  intcn*ention  other  than  a  patent  Eustachian  tulw. 
After  this  is  accomplished  the  air  iu  the  middle-ear  cavity  may  be 
compressed  even  l>eyon<l  the  line  [if  ec|ultibrium,  in  order  to  stretch  or 
break  down  adhesive  bands,  or  to  ex|K'l  the  seei-etions. 

'i'he  liiiiffuostif  value  of  this  mulliod  is  inferior  to  the  ulliers,  inusnnich 
as  it  is  less  sure  of  iM-ing  successful.  Its  successful  perfonnance  in 
normal  cases  is  attended  by  a  soft  blowing  sound.  I'<>lit7.<'r  ascril»es 
the  sounri  to  the  ontwar<l  bulging  movcmrnt  of  the  drumhead.  The 
author  is  inclined  to  lake  the  view  that  it  is  ilue  to  the  friction  of  the  cur- 
rent of  air  in  its  passage  through  the  collapsed  Eustachian  tube.     If  tJie 


662 


T/FE  KAH 


tube  is  filled  with  secretions,  as  in  moist  tubal  catarrh,  the  sound  is 
changed  to  a  moist  hubbling  iiiiirinLir.    . 

The  prognostic  coalite  of  the  nieihod  is  consiiJeraUle,  in  view  of  the  fact 
that  in  those  cases  of  catarrhal  otitis  media  in  which  it  can  be  success* 
fully  perfonned  the  pnjspects  of  cure  or  relief  are  good. 

Caution. — A  word  of  caution  shonid  be  given  in  regard  to  the  evib 
attending  its  nse  as  a  therapeutic  measure.  When  the  hearing,  the  tin- 
nitus, and  the  *'stulTed-np"  feeling  in  the  ears  are  relieved  hy  thisiiielliod, 
the  patient  is  tempted  to  resort  to  its  use  so  frequently  ami  for  so  long  a 
periml  of  time  that  there  is  great  danger  of  overstretching  the  tnembrana 
tympani,  thereby  rendering  it  atrophic.  The  author  never  recom- 
mends the  method  for  therapeutic'  piirfMises,  but,  on  the  contrary,  often 
discourages  its  use  by  those  who  have  already  adopted  it. 

The  method,  therefore,  is  of  value  chiefly  as  a  diagnostic  and  prog- 
nostic pmcedure. 

Catbeteheation. — This  method  was  first  brought  to  the  attention  of  the 
Parts  Academy  in  1724  by  a  postmaster  named  Guyot,  but  its  therapeutic 
value  was  not  clearly  stated  until  a  century  later  by  Saissy,  in  his  treatise 
on  tlie  Di-nf-fises  of  the  Internal  Ear,  1819. 
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Buibmis-lippfld  ntver  EuitnfJuan  tubs. 

The  Binnafont  or  Kramer  Method  c^insist-?  in  introducing  the  catheter 
(Fig.  3G4ji  through  the  uiferior  meatus  of  the  nose  into  the  epipharynx, 
where  it  is  tunie<i  outward  and  upward  into  the  mouth  of  the 
Eustachian  tube.  The  curved  tip  of  the  catheter  should  l>e  kept  on 
the  Boor  of  the  nose  at  the  junction  of  the  Hour  and  the  sepiuni. 
When  the  tip  touches  the  posterior  wall  of  tlie  pharynx  it  shonUI  be 
rotute<l  outward  into  RosenmuUer's  fossa,  then  rather  quir-kly  drawn 
forward  over  the  bulging  posterior  lip  (plica  salpingopharyngeust  of 
the  Eustachian  orifice  into  the  pharyngeal  mouth  of  the  tube.  The 
eyelet  of  the  catheter  indicates  the  direction  of  the  cun'ed  tip,  which, 
when  in  the  mouth  of  the  tube,  is  generally  turned  in  an  upwani  and 
outward  direction,  toward  the  outer  canthus  of  the  eye.  In  s«>uie 
case.s,  however,  the  tip  cntei-a  the  orifice  when  directetl  iinrinjiitally 
outward. 

It  may  be  necessary  to  change  the  angle  of  the  curvature  of  llie  tip  to 
suit  irulividual  eases.  Saissy  reeotnmeiuls  an  angle  of  130  <K^;7vrs. 
while  Politzer  ailvises  Hn  degrees. 

The  best  instruments  are  made  of  pure  silver,  a^  they  can  be  e&silv 
changed  in  shai)e  and  may  be  sterilized  in  boiling  water.  This  is  of  no 
little  importance  wlien  the  liability  to  inf^x'tion  is  taken  into  eonsidera- 
tion.  IJefori"  thi^  ilays  of  sterile  surgery  hard-nibber  catheters  weft 
largely  used,  and  they  are  still  recommetulwl  by  some  authors.     SniasjTt 


THE  PRINCIPLES  AS'D  METHODS  OP  TYMPA.WiC  ISFLATJOS     663 

however,  nearly  one  liundred  years  ago,  recommended  silver,  which  is 
today  prei-niineiitly  the  best  material  for  the  purpose. 

The  Lowenberg  Metbod. — The  Ix>wenl)ei^  method  consists  in  turning 
the  tip  of  the  catheter,  after  it  has  entered  the  epipharynx,  toward  the 
me<]iHn  line,  until  the  metal  ring  on  the  outer  extremity  assumes  the 
horizontal  position  and  then  drawing  it  forward  until  it  tfHich<«  the  pos- 
terior extremity  of  the  septum.  In  making  the  forward  movement  the 
outer  extremity  should  he  slightly  rcmove<i  from  the  septum,  so  as  to 
bring  the  curved  tip  Ijeyond  the  median  line,  thereliy  making  sure  that  it 
catches  on  the  septum.  The  outer  end  of  the  callieter  sIhhjIiJ  tht-n  lie 
moved  towartl  tlie  nasal  septum,  atid  held  near  the  tip  witfi  the  fingers 
of  the  left  hand.  It  should  then  be  rotate*]  downward  and  ontwurd 
more  than  ISO  degrees,  or  through  more  timn  half  a  circle,  into  the 
pharyngeal  orifice  of  the  EustarluJin  tul)e.  If  tliere  are  no  rimlfininu- 
liuiis  and  the  velum  palati  is  not  so  tense  as  to  displncc  the  tip  backward, 
it  will  enter  the  oriBce,  where  it  shoulrl  Ix:  held  during  intlatlon. 
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IndAlinn  <>f  l)u<  ovum  tympKnl  with  Mm  Euatarhiitn  Mth»(«>r  and  pntnurMml  afr.    Th*  (Uftcntwlie 
tubt!  pxt«niU  fmni  tlt«  «ur  nf  i))c  aiiritivin  to  ')>«  »ar  of  tlie  iiurieiit.     (Amaricftii  mMtioiU 

The  fixation  of  the  catheter,  after  it  has  been  properly  introduced  Into 
the  pharyngeal  orifice  of  the  Eustacliian  tube,  Ls  moat  easily  accom- 
plished by  grasping  the  free  end  between  the  ihiinib  and  tlie  forefinger, 
while  the  other  fingers  rest  aen^ss  the  bridge  of  the  nose. 

The  Auscultation  or  Diagnostic  Tube  (Fig.  :i65)  should  l>e  used  to  deter- 
mine whether  the  catheirr  is  in  place.  The  .statements  of  the  patient  on 
this  point  are  not  trustworthy,  as  the  sensation  pnxiuccd  by  inflation 
often  gives  ri.se  to  a  fettling  of  fulness  in  the  ears  when  the  au.^^ulUition 
tiiU^  doea  not  contirm  the  patient's  statement.  The  physician  shoidd 
make  a  common  practice  of  using  the  auscultation  tube  when  inHittIng 
the  ears,  not  alone  to  judge  wlielber  the  pnxreilure  is  successful,  hut  to 
enable  him  to  detennine  the  condition  of  the  Kustuehiun  IuIh*  and  the 
middle  car.  If  there  is  a  soft  bhiwing  nninuur  tlu'  lube  isnonmdly  open, 
although  it  may  Ix:  nomiiilly  inflated  an<l  the  iniimnir  not  heard,  'lliis 
is  exceptional,  however,  and  the  fact  of  inflation  can  Ix*  demonstrate*! 
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by  using  the  nSanometcr  tigfuly  fitted  uito  tlie  extenial  audttoir  meat 
The  U-shaped  tube  of  the  manometer  should  contain  a  few  drops  of 
eolorwl  (Itild,  wlairli  will  Ih*  seen  to  rise  in  the  outer  arm  of  the  nuuio- 
metric  tuhe  when  inflation  i.s  accomplished.  If  the  KusLacliiun  tube 
is  obstnicted  by  cularriial  swelling  or  hj'})ertrophy  of  the  nmooiis  niem- 
brane,  tlie  cliaracter  of  the  sound  during  inflation  becomes  sibilant 
an*!  rough.  The  presence  of  mucus  in  the  tube  is  indicated  by  moist 
bubbling  rales.  It  occasionally  happens  that  at  the  beginning  of  infla- 
tion there  are  signs  of  obstmetion,  which  after  a  few  moments  suddenly 
disappear.  In  these  cases  it  Is  probable  that  a  thick  plug  of  mucus  at 
first  obstnicts  the  tube,  which  soon  becomes  dislodged.  In  atrophic 
Dtitis  metlia  the  Eustachian  tube  is  correspondingly  open  and  of  a  siift 
blowing  cliaracter. 

Other  Methods  of  Catheterization. — I'here  are  .several  other  methods  of 
catheterizing  the  Eustachian  tid>es  not  commonly  used,  that  in  excep- 
tional cases  may  be  resorted  to. 

(a)  Catheterization  from  the  opposite  na.sal  cavity  may  bo  done  with 
the  ordinary  catlicter  in  those  cases  in  which  there  is  a  narrow  pharjTigeal 
vault  by  introducing  it  along  the  3oor  of  the  nose  in  tlie  usual  way  until 
it  reaehes  l!ie  posterior  wall  of  the  pharynx,  then  rotatu)g  the  cu^^■ed  tip 
toward  the  opposite  Eustachian  orifice  until  the  ring  on  the  outer  end  of 
the  (^nlheter  stands  horizonlally,  ttr  poinLs  toward  the  me<Jinn  luie.  The 
outer  end  of  the  catheter  shoidd  now  be  removed  from  the  septum,  thus 
bringing  the  tip  in  approximation  with  the  pharjTigcal  opening  of  the 
tube.  Gentle  pressure  in  a  backward  direction  will  bring  it  well  uilo  the 
opening.     Inflation  can  now  be  practised  in  the  usual  manner. 

This  method  may  be  used  when  there  are  obstructive  lesions  in  the 
nose  upon  the  side  to  he  catheteriKed  an<I  in  those  eases  in  whicli  there  is 
congenital  oeehision  of  the  posterior  nare.s  on  tfiatside. 

(6)  Catheterization  through  the  mouth  may  l>eflone  by  using  an  instni- 
nient  with  a  longer  curve  than  is  ordinarily  used  through  the  nose,  the 
poslrhinoscopic  mirror  aiding  iji  placing  the  tip  in  the  mouth  of  the  tube. 
When  there  is  cleavage  of  the  palate  it  may  be  done  with  the  onlinary 
catiieler,  as  the  siift  palate  is  out  of  tiie  way,  thereby  enabling  the  oper- 
ator to  reach  the  mouth  of  the  tiilw'  with  the  shorter  curved  tip.  It  can 
also  be  <h)ne  in  many  ca.ses  without  the  u.se  of  the  poslrhiuoseopic 
mirror,  as  the  pharyngeal  openings  may  be  seen  with  the  nnaiiled  eye. 

The  Diagnostic  and  Therapeutic  Value  of  Catheterization. — There  are 
various  nu-(hnds  of  forcing  air  throii^ih  the  catheter  into  the  middle  ear, 
all  of  which  are  of  value,  the  choice  of  method  depending  largely  upon  the 
mechanism  afforded  by  tiie  local  instrument  dealers  rather  than  upon 
the  peculiar  merits  of  any  individual  niethml.  (a)  The  Politzer  Iwg. 
as  shown  in  Fig.  IM'i,  is  conncctefl  directly  with  the  Eustachian  eatheler, 
and  is.  perhaps,  the  most  faniitiar  apparatus  for  this  purpose,  iiwing  li» 
the  <listinguishevi  reputation  of  its  inventor.  It  is  adnurabty  adapted 
to  the  use  of  general  practitioners  on  account  of  its  simplicity  ixn6  the 
slight  expense  of  the  appliance. 

{b)  The  etiuipment  of  a  modem  American  otologist,  however,  usuallv 
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a(Tord.s  appliances  which  are  even  more  convenient,  and  perhaps  raore 
scirntific  in  their  application  in  office  practice  (han  the  l'oli(/,er  Iwig. 
Many  ottires  in  the  hirge  cities  now  iiave  cornpre-Sijed  air  piperl  through 
the  building,  and  with  a  gauge  the  rlesired  pressure  can  Ije  estabUshetl 
for  each  itulividiial  case.  The  s!iiit-ofT  .should  be  applied  to  the  ex- 
panded eiid  of  the  catheter  after  it  is  properK'  adjusted,  an<l  inflatiun 
aeeoniplishci)  hy  liberating  the  air  by  means  of  the  lever,  as  is  done  in 
spraying  tlie  nose  or  throat.  'J'he  exuet  amount  of  air  pressure  can  be 
accurately  estimated  by  the  pressure  gftiige.  The  author  uses  the  regu- 
lator attached  to  the  compressed-air  tank  devised  by  Kdwin  Pynclion. 
It  is  so  aminged  that  the  amount  of  air  pressure  can  be  quickly  adjusterl 
to  the  needs  of  the  case.  The  author  has  found  that  a  pressure  of  from 
seven  to  twenty-live  pounds  is  all  that  is  ordinarily  required  for  tlie  infla- 
tion of  tJie  middle  ear.  In  some  cases  a  pressure  as  low  as  five  pounds 
is  quite  ude(}uate  for  the  purpose.  It  appears,  therefore,  that  in  offices 
equipppil  witli  cnnipresse*!  air,  whicli  is  pij>ed  all  over  the  building  and 
can  be  tappc<l  as  i.s  illuminating  gas,  an  arrangement  of  this  kind  is 
admirably  adapted  to  the  purposes  of  the  otologist,  and  renders  the 
work  of  inflation  more  exact  and  scientific  in  its  application. 

(r)  The  nebulizing  inflator  Is  an  instrument  whereby  inflation  can  l>e 
performed  through  the  caUu'ter  in  a  very  simple  and  easy  manner.  The 
tip  of  the  nebulizer  is  made  to  fit  into  the  expanded  end  of  the  catheter, 
and  the  medicated  nebula  is  ilriven  through  the  catheter  into  the  middle 
ear.  The  impact  of  the  medicated  air  tlms  release<i  passes  through 
the  tube  and  the  catheter  to  the  middle  ear.  This  appliance  atfi^rds 
a  convenient  and  simple  means  of  applying  medicated  vapors  to  the 
middle  ear. 

The  diagnostic  tu1)e  should  be  useil  in  conneclitni  witli  this  method^ 
and  the  character  of  the  .sounds  trari.snntted  ihrough  it  noted  for  diagnos- 
tic and  prognostic  purp(Kses. 

(d)  The  Victor  electric  pneumoma.ssage  apparatus  shown  in  Fig.  IJi 
may  also  be  n.sed  to  inflate  the  middle  ear  ihrough  the  Eustachian  cath- 
eter by  attaching  the  rubl>er  air  hose  to  the  expanded  end  of  the  catheter 
and  setting  the  pump  in  motion  as  for  massage  through  the  extt^mal 
meatus.  'Fhe  pump  may  be  adjuste<l  so  as  to  produce  continuous  com- 
pression of  the  air.  Tlie  pressure  is  discontinued  by  elevating  the  lover, 
which  raistvs  the  contact  wlieel,  thus  instantly  st<}pping  the  action  of  the 
puuip.  After  a  few  moments  the  lever  may  Im?  lowered,  bringing  the 
wheel  into  contact  with  the  one  attached  to  the  revolving  annature  of 
the  machine,  thereby  starting  the  air  pressure  again.  This  may  be 
repeated  as  often  as  is  necessary  according  to  the  judgment  of  the 
operator. 

PoUtzar's  Method.— In  lS(i3,  Politzcr'  introduced  a  metluwl  of  inllnting 
the  midtlle-ear  cavities  which  slill  proves  of  thi*  greatest  utility  in  aural 
practice.  It  is  performed  willi  a  pyrift»rin  nibl)er  btig  t.Fig.  3(i(>),  of 
alM>ut  ten  ounces'  capacity,  to  which  Is  attached  a  nozzle  suitable  for 
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introduction  into  the  anterior  nares.  The  patient  is  seated  in  front  of  the 
operator,  the  nozzle  inserted  well  into  one  nostril,  while  the  opposite 
nostril  is  firmly  closctl.  The  index  and  the  middle  fingers  of  the  oper- 
ator's left  hand  should  engage  the  tip  of  the  nose,  while  the  tliumb  com- 
pletes the  closure  of  tlie  nostrils.  Tlie  patient  is  then  instructed  to 
swallow,  and  as  tlie  laryngejil  box  is  observe*!  to  rise  the  bag  is  forcibly 
compresserl  with  the  ()[>erator's  rijjht  haml.  The  nozzle  and  the  opera- 
tor's fingers  completely  close  the  anterior  nares,  while  the  act  of  swallow- 
ing brings  the  muscles  of  the  soft  palate  and  of  the  posterior  wall  of  ihe 
pharjnx  into  apposition,  thus  completely  walling  «>fT  the  respiratory  |»ath 
in  that  direction.  The  compressed  air  tlius  cuntinc«l  finds  the  point  of 
least  resistance  via  the  Eustachian  tubes.  The  impact  of  air  is  cont'cyed 
to  the  middle  ear  and  iiiHation  accomplished.    The  method  is  simple, 
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the  instruments  of  simple  construction  and  slight  expcn.se,  and  the  pro- 
cedure is  easily  performed.  The  act  of  .s\\-HMowing,  tf  [wrfonned  more 
than  once  or  twice,  becomes  quite  difficult  for  the  patient  unless  aideil 
by  the  use  of  a  sip  of  water. 

Miot  intnxliiced  a  simple  expedient  which  in  some  respects  is  more 
convenient  tlian  water.  Sugar  h>zenges  are  kept  on  the  treatment  (able, 
and  one  given  to  tlie  jtalient  befdre  performing  inflation.  .\s  the  joy.rnge 
is  dis.solved  in  the  month  of  the  patient  the  act  of  swallowing  is  easily  and 
naturally  jM-rformed  as  often  as  nece.ssary  without  the  inconvenience 
attending  the  use  of  water. 

The  author,  in  using  the  I'olitzer  Iwig,  places  a  piece  of  soft-ndil^r 
tubing,  one  foot  long,  between  the  tip  of  the  bag  and  the  nozzle  (Fig.  .*iti7). 
By  this  measure  (he  liability  of  mechanical  injury  to  the  mucous  mem- 
brane of  the  nose  in  the  act  of  forcibly  compressing  of  the  bag  is  avoi<led. 
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The  bag  m  the  hand  of  the  operator  has  great  freedom  of  movement 
about  a  circle  the  radius  of  which  is  approximately  twenty-four  inches. 

Auscultation  duruig  tlie  use  of  the  Polilzer  method  shows  tfto  sets  of 
sounds,  one  due  to  the  entrance  of  air  into  the  middle-ear  cavity,  tlie 
other  to  the  escape  of  air  in  the  epipharynx.  The  former  is  a  soft 
blowing  nmnmir  wlicn  the  (lnimfi«iil  is  intact,  whiU*  the  laller  is  rougli. 
loud,  and  gurgling  in  character.  After  a  little  experience  tlie  tympanic 
sounds  may  be  readily  <listinguished  from  the  rough  pharj'ngeal  noises; 
indeed,  the  latter  are  soon  disregarded  altogether.  If  for  any  reason 
the  tympanic  mnrmnr  is  not  heanl,  the  use  of  the  manometrir  tube 
should  l)e  resorte<l  to  in  order  to  tleterniine  whether  tlie  air  is  foamed  into 
the  middle  ear. 

Inspection  of  the  ilniinliead  during  inOation  may  not  show  any 
appreciable  movement  of  tlie  same.  Here,  again,  the  manometric  tube 
may  be  used  to  more  accurately  demonstrate  the  actual  amount  of  infla- 
tion. 

It  sometimes  happens  that  inflation  cannot  be  performed  by  I*olitzer's 
rnethod.in  whichevent  the  use  of  the  catheter  is  usually  indicated. 
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A  Modified  Politzer  Method. — The  American  Method. — ^The  author 
u.ses  a  moilineutiun  of  PoUtzer's  method  whereby  the  ndiber  luig  is 
discjinled  muX  the  conipre.ss<-<I-nir  apparatus  is  substituted  thereftfr.  It 
15  not  only  a  more  convenient,  but  also  a  more  sure  methotl  of  inflation. 
A  suitable  nose-piece  aduptcil  to  receive  the  tip  of  the  shut-off  of  the  air 
tank  lul>e,  such  as  is  ns<'<l  with  .spray  lx»tlles,  comprises  the  outfit. 
Pynchon  has  modilied  Buttles'  inhaler  in  sucli  a  way  as  to  un- 
screw the  aconi-shaped  nose-piece  at  about  its  middle  portion  (Fig. 
WZ),  dius  affording  an  easy  means  of  introducing  pieces  of  sponge, 
gauxe,  felt,  or  cotton-W(M>l  upon  which  volatile  rnetlieamcnts  may  be 
dropped  and  lilown  into  the  tympanic  cavity.  The  Buttlos-Pynchon 
inhaler  is  so  constructed  as  to  Ik*  used  with  the  ordinary  shut-olT  of  a 
compressed-air  upparulus,  and  for  office  use  should  take  tlie  place  of  the 
Politzer  Iwg,  lus  it  js  more  convenient  to  use,  is  indestructible,  and  is  a 
ready  means  of  conveying  medicated  vapors  to  the  tympimic  cavity. 
By  means  of  the  compressed-air  tank  with  a  prt'ssure  regulator  the 
exact  amount  of  air  pressure  needed  to  inflate  the  ear  may  lie  estali- 
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lished  for  each  at  the  time  of  the  primary  cxaminafion.  ']'his  .shniihl  \ie 
made  a  part  of  the  rx'euix],  and  uitlixul  jti  (lie  future  trcalinents.  If  it 
is  found  after  a  (ew  treatments  timt  inflation  is  accomplished  with  less 
air  pressure  than  was  at  firijt  required,  a  favorable  prognosis  Jiiav  be 
given.  Tliis  method  appears  to  be  founded  upon  a  more  accurate  basis 
tliaii  Politzer's,  in  wliieh  the  amount  of  pressurf  ii.sed  cannot  l>e  accu- 
rately estimated  or  rej;;iikte<I.  'Inhere  are  few  offices  that  are  not  pro- 
vided with  a  compressed-air  apparatus;  hence,  the  l*oHlzer  bag  might 
well  be  superseded  by  a  simple  nose-piece  and  the  compresscfl-air  tank 
and  gi»uge  regulator  in  office  practice.  For  bedside  practice  and  f*>r 
home  use  the  Politzer  bag  still  holds  a  distinct  and  useful  place  in 
otological  practice. 

External  Mechaoical  Massage. — In  the  hands  of  the  author  e.\tenial 
mechanical  vibration  below  the  angle  of  the  inferior  ma.xilla  has  prove<J  a 
valuable  adjunct  to  the  inflation  of  the  middle  ear.  In  some  eases  which 
resisted  successful  inflation  mechaniral  massage  applied  in  this  n^ion 
with  the  vibrator  was  followed  by  successful  inilatioD.  The  mechanical 
vibration  thus  imparted  probably  lesseued  the  passive  congestion  of  the 
mucosa  of  the  pharynx,  tonsils,  and  faueial  pillars,  and  thus  favorably 
influenced  the  nuMith  and  (he  lumen  of  the  Eustachian  tuljc. 

Comparative  Value  of  the  Methods. — It  may  be  said  that  no  one  methcxl 
should  be  use<i  to  the  exclusion  of  all  others.  Each  will,  under  certain 
cirtrumslances,  answer  the  purpose  better  than  another.  The  condi- 
tions favorable  to  the  empto\ineiit  of  any  method  cannot  always  l>e 
foreseen,  but  can  oidy  be  ascertaiueil  by  trial.  The  author  has  often 
foumi  it  impossible  to  inflate  by  catheterization  when  he  could  do 
it  readily  by  tlie  Pulitzer  method,  or  vice  versa.  He  has  also  fomiJ  the 
Politzer  mellMxl  inadequate  in  some  instances  in  which  tlie  modification 
descril>ed  by  the  author,  using  the  compressed-air  tank  ami  a  nos<'-piece, 
did  the  work  satisfactorily. 

Valsalva's  method  is  commended  on  account  of  its  simplicity  and  the 
absence  of  instruments  of  any  kind  in  its  perfonuance.  On  the  other 
hand,  it  is  to  be  strongly  condemned  on  account  of  the  case  with  which 
it  may  be  abused.  It  is  done  entirely  by  the  patient,  and  the  relief  it 
affords  may  tempt  him  to  resort  to  its  use  much  oftener  than  is  neces- 
sary or  safe.  Tliere  are  few  cases  re*|uiring  inflation  oftener  than  once 
on  each  alteniatc  day  for  a  period  of  six  weeks.  With  Valsalva's 
nK'th4Ml  th(*  [lalient  often  inflates  bis  ears  several  times  daily  for  many 
weeks  or  months,  thus  producing  pressure  atrophy  of  the  drumbeat!. 
When  this  condition  arises  the  state  of  the  patient's  ears  is  worse  than 
before  treatmeuLs  were  given. 

Catheterization  is  regarded  by  many  as  the  most  eflfectual  method  of 
inllulirjii  yet  <levised.  In  the  author's  experience,  a  louder  tympanic 
murmur  is  heard  by  this  than  l)y  any  other  method.  Me  Ijelievcs,  there- 
fr)rc,  that  where  it  can  be  nse<]  without  great  discomfort  to  the  patient  it 
sln>nld  be  given  preference.  However,  there  are  certain  nasal  defortni- 
ties  which  may  prevent,  or  at  lejust  greatly  hiiuler,  its  successful  use. 
Some  other  method,  preferably  the  tank  and  nose-piece,  should  then  \tt 
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used.  Politzer  himself  claunH  more  for  his  metliod  than  for  any  other, 
iiol  cxcopting  cnthpUTization. 

The  l*t)!itxer  niotliod  i.s  pxteiustvely  rcc"onimeiwI«1  and  iis(h\  on  account 
of  its  simplicity  and  the  ease  with  which  it  is  practu-icd.  In  tliose  cases 
in  whiclk  tlic  catheter  cannot  be  used,  as  in  inarketl  nasaE  obstruction. 
h}'persensitiveness  of  the  mucosa,  timid  patients,  and  children,  it  sinmld 
be  ekx'ted  as  preferable  to  catheterization. 

Dniess  the  dia^iostic  (anscnltation)  lidte  is  used,  the  op«*nitiir  is 
never  certain  of  the  results  obtain^  by  any  method  whatsoever,  the 
patient's  statements  often  being  untnjstworthy. 

The  modified  Pnlitzer  inethtMl,  in  which  the  compressed-air  tank  takes 
the  place  of  the  rubber  bulb,  is  ordinnrily  preferable  to  the  Politzer 
mctho<l,  as  it  can  be  accurately  rcgidated  to  suit  each  case,  and  has  a 
wider  range  of  atmospheric  pressure.  The  tympanic  murmur  is  louder 
and  Is  lieard  much  longer  and  more  continuously  on  account  of  the  coti- 
stant  air  prcssurt"  than  witii  the  sliort  puif  obtaiiiablf  with  thr  Ptihlzcr 
bag.  The  author  l)eUeves,  however,  (hat  where  catlieteriiyitiniL  eati  be 
doiir  with  little  diwomfort  to  the  patient  it  sinmld  be  given  preference. 

Recapitulation.— I.  Catheterization  is  the  most  efTectujd  method  of 
inflation  in  most  subjects. 

2.  The  comprcsse<J-air  tank  and  nose-piece  are  preferable  if,  for  any 
reason,  catheterization  cannot  be  performed. 

3.  The  Politzer  method  sfiuold  \tc  used  in  bedside  praelice  and  as  a 
"home  treatment,"  and  in  all  other  instances  in  whieii  the  coinpresseiJ- 
air  apparatus  and  nasal  Itp  fire  not  availnhte. 

4.  Valsalva's  nu*th(Ml  shouhl  only  be  ree<unmcnde<l  when  the  others 
are  not  available,  and  then  only  with  strict  instnictiims  tis  to  its  possible 
evil  results  if  the  directions  as  to  the  frequency  and  period  of  use  ore 
strictly  followed. 
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CHAPTER    XLI. 

1.VPLAMMA1Y)RY  DISEASES  OK  THE  TYMPANUM. 
AG0TE  CATARRHAL  OTITIS   MEDIA. 

Acute  catarrhal  otitis  media  coFripri-scs  ulKint  13  percent-  (IlovelD  <rf 
ull  ear  diseases;  it  is,  therefore,  a  very  important  division  of  otology,  and 
sliuuld  be  considered  in  some  deUiil,  cspex^-ially  in  view  of  the  fact  that 
the  general  practitioner  is  so  frequently  called  upon  to  treat  it. 

General  IStiology.  — The  causes  of  simple  catarrhal  otitis  media  arc 
numerous,  and  may  be  considered  under  three  different  hewJings, 
namely: 

1.  Excitmtj  cau,?f«,  or  pathogenic  nutT4HJrgani3m.<5. 

2.  External  influences,  or  those  conditions  external  to  the  bo*ly  which 
uet  as  preiHiposiiig  causes. 

3.  Interna!  influences,  or  tho.se  conditions  within  the  body  whicii  pre- 
di.spo.'ic  to  otitic  inHammation.s. 

1.  Exciting  Causes. — The  exact  relation  ut  microdrffanisms  to  the  inflaiu- 
niation  of  (he  middle  ear  is  not  yet  fully  determinefl.  That  they  are 
found  in  hcaltliy  ears  is  prohaljlc,  as  the  investigations  by  Zanfal  have 
shown  tliem  to  be  present  in  the  ears  and  epipharynx  of  rabbits.  We 
know  that  the  various  infectious  fevers,  as  scarlet  fever,  measles,  diph- 
theria, etc.,  are  often  accompanied  by  iicute  caL»rrhal  otitis  mcdin, 
although  ('<>mi)Iiciitions  from  ihest*  sources  are  very  prone  to  take  on  the 
snppEirativc  tyi)e.  Then*  is  no  special  bacteria  which  causes  catarrhal 
inllammation  of  the  middle  ear,  but  there  is  usually  a  combination  of  two 
or  more,  such  as  the  Diplococcus  pneumoniae  and  the  Streptocot'cns 
pyogenes.  I'he  Staphylococcus  pyogenes  albus  and  aureus,  nn<i  the 
Bacillus  pyocyaneus  are  next  most  frequently  found  in  the  middle  ear. 
I'Viedlander's  bacillus  is  less  frequently  found  in  combination  with  the 
Stii]»hylococcus  cereus  albus,  Bacillus  pyocyaneus,  and  the  Micrococcus 
tetragerni.s.  These  and  other  inicroorganisnu  may  be  present  in  the 
tympiinic  cavity  without  exciting  inflammation.  It  is  necessary  that  the 
conditions  of  the  siH,'rctions  and  the  tissues  be  favomble  for  tlieir  nipid 
propagation  before  they  are  able  to  excite  an  inflammatory  process.  It 
has  been  found  that  the  invasion  of  a  new  micro6rgani.sm  is  sufficient, 
under  certain  circumstances,  to  excite  inflammation.  After  the  inflam- 
mation has  subsided  the  invasion  of  another  type  of  microorganism  may 
cause  a  recurrence  of  tlie  innammation.  The  question  of  microorgan- 
isms in  their  relation  to  inflammatory  processes  is  still  involved  in  so 
much  sp**culatl(»n  and  doubt  that  it  is  impossible  to  give  any  definite 
statement  as  to  the  exact  influence  they  have  us  etiological  agents  in 
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ratarrlial  inf1aiiiiniit!ons.  It  seems  that  after  the  primary  irritation  of 
the  tissues  has  subsitletl,  the  soil  is  prepared  for  other  germs,  so  tliat 
upon  their  entrance  there  is  a  recrudescence  of  tiie  inflammatory  process. 

It  is  well  known  tliat  palliugenie  micro(>rganisius  are  more  virulent 
at  times  than  at  others,  heuce  tlie  presence  uf  mieruorganisms  per  se  is 
not  sufficient  to  cause  acute  inflammation.  They  must  be  of  the  proper 
vinilenoy,  the  soil  must  l>c  prepare<l  lo  favor  their  activity,  an<l  the  celhi- 
lar  slniclurcs  must  be  so  moflificd  in  their  functional  activity  ns  to  be 
unable  to  resist  their  influence.  Even  the  tuberculous  bacithis  may  be 
found  in  the  secretions  uf  the  middleearwithuut  giving  rise  to  pathological 
changes . 

Channt'U  of  Invanon. — Microoi^anisms  nearly  always  gain  access  to 
the  tympanum  through  the  Eustachian  tnl>e.  Tliere  are  several  other 
routes,  however,  through  which  they  may  enter  it.  The  bloodvessels 
may  carry  them  to  the  mucous  membrane  of  the  tympanum,  where  they 
may  l>e  thrown  out  with  the  serum  and  mucus,  and  thus  give  rise  to 
inllHtumution.  They  may  also  gain  access  througli  the  drumhead, 
when  it  is  perforated,  either  from  congenital  or  patliological  states.  In 
nirt*  instances  they  may  gain  entrantx'  from  the  enmial  cavity  through 
the  bony  walls,  or  througli  the  internal  auditory  canal  and  labyrinth. 

As  }|jw  l)een  stated,  they  most  frequently  gain  etirrance  through  the 
Kustachian  tul>e.  This  may  occur  in  spite  of  the  fact  that  the  tube  is 
lined  with  eiliatecolumnarepithelium.whoseciliic  create  a  current  toward 
(he  epiphar^nx-  The  Kustachian  tube  is  patent  as  it  momentarily 
opens  to  admit  air  into  the  tympanum,  and  the  micitibes  may  be  swept 
inward  with  the  current  of  air  to  the  middle  ear.  During  paroxysms  of 
sneezing  or  vomiting  th<*  microbes  may  also  be  carritnl  from  the  epi- 
phan'nx  into  (he  tympaiumi.  Hence  there  is  no  absolulu  physio- 
logical barrier  offeretl  by  tfie  ciliated  epithelium  of  the  tube  to  the 
entrance  of  microorganisms  mto  the  middle  ear. 

The  microti rgaidsuis  excite  catarrhal  inflammation  which  may  assume 
the  suppurative  type.  Tl»ey  may  also  be  present  without  exciting  any 
pHthological  reaction. 

2.  External  InflueuMS. — The  external  causes  of  otitis  media  cannot 
Ih*  considered  without  also  taking  into  ac(H>unt  the  internal  conditions 
which  predispose  to  it.  It  is  convenient,  however,  for  purposes  of  sindy 
to  consider  the  external  causes  separately,  and  in  so  doing  we  shall  have 
to  take  into  consideration  the  local  conditions  of  the  upi>er  respiratory 
tract,  as  well  as  certain  constitutional  states  which  will  be  considered 
in  ih-rail  uiuler  the  second  type  of  general  causes. 

Ejrposure  to  the  weather  is  a  fruitful  predisposing  cause  of  otitis  me<lia, 
espwially  when  the  tone  of  the  system  is  not  up  to  the  normal  standard. 
It  the  patient  has  chronic  rhinitis  or  obstnictive  disease  of  the  nasal 
cavities,  or  has  adenoids  and  epipharyngeal  inflammation,  ex^msure 
to  the  inclemencies  of  the  weather  is  especially  liable  to  result  in  acute 
catarrhal  inflammation  of  the  middle  ear.  Certain  other  fart(»rs  enter 
into  this  proposition,  as  clothing,  climate,  zone,  age,  sex,  and  the  occu- 
pation of  the  patient. 
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It  spems  approprliitp,  thrrefore,  thn(  (he.so  Ptiolo^iciil  fnctors  should  be 
oonsidcred  under  this  hradinjj,  ratlicr  than  nndor  .separate  paragraphs. 
It  is  evident  that  the  effect  of  exposure  to  the  wt»ather  will  (Icpend  very 
hirjrely  upon  the  amount  and  kind  of  elothing  worn,  and  the  climate  and 
lafitnde  in  wiiieh  the  patient  lives,  as  well  as  upon  his  oeeupation.  Age 
and  .sex  wiU,  also,  hirgely  dctennme  tlie  amount  of  f.x[H>sure  to  which  the 
itulividual  is  subjected.  The  cliaracter  and  amount  of  clothing  worn  does 
not  per  se  tlelcrininc  the  inihicnce  that  e\])(>snrc  to  the  w<"ather  will  have 
upon  the  patient,  as  the  habits  of  the  individual  and  (he  chnmcter  of  the 
house  in  which  he  lives  modify  liis  susceptibility  to  such  exposure.  If 
he  lives  in  a  house  that  is  but  partially  heated,  and  has  been  accMStomed  to 
sleeping  iti  a  bcj^l-rooin  wfiich  was  never  heated,  the  exposure  to  the  in- 
flcmencics  of  the  weather  will  not  affect  him  as  inucli  as  it  will  one  who 
lives  in  a  well-built  house  which  is  uniformly  heated. 

Many  of  our  country  homes  are  so  loosely  constructed  tliat  they  are 
well  ventilated  through  the  crevices  about  the  windows  and  doors.  There 
is  not,  (lu^reftire,  the  extreme  dilference  between  the  condition  indoor5 
and  outdoors  as  is  found  in  the  better  portions  of  lai^e  cities. 

Those  living  in  eountrj'  houses  are,  (hereftin',  subjected  to  a  more 
even  temperature  and  atmosphere,  within  and  without  the  house,  than 
those  who  live  in  closely  built  and  better  heated  houses.  They  arc,  there- 
fore, not  so  susceptible  to  changes  of  weather,  and  (he  amount  of  clothing 
they  wear,  when  exposed,  need  not  flifTer  so  niueli  in  ijuantity  and  char- 
acter from  that  worn  while  indoors.  On  the  other  hand,  those  living  in 
the  city  need  to  give  more  attention  to  the  variations  of  their  clothing  for 
indtxir  and  outdoor  wear. 

I  have  known  patients  who  were  acctistonied  toconntry  life,  who  were 
exposed  to  the  inclemencies  of  the  weather  a  hundretl  times  mure  iJjan 
they  were  in  after  years  when  living  in  the  city,  who  were  entirely  free 
from  catarrhal  conditions  of  tht:^  nose  and  ears  while  living  in  the  country, 
and  who  nipidly  developeil  them  after  removing  to  die  city. 

The  catarrhal  inflammation  developed,  in  spite  of  the  fact  that  they 
wen*  taking  extraordinary  precautions,  in  the  way  of  additional  ciothing, 
to  protect  themselves  while  outdoors.  It  seems,  therefore,  that  the 
habits  of  life  which  tend  to  tower  the  eelhdar  vitality  have  more  to  do 
witli  (he  predisposition  of  the  upper  respiratory  tract  to  catarrhal  inflaui- 
mations  than  the  amount  or  character  of  clothing  worn.  Our  mo<lern 
dwellings,  with  their  superb  heating  plants,  storm  windows,  etc.,  are, 
(>erliaps.  less  of  a  boon  Uy  humanity  than  is  generally  snpposwl.  The 
more  primitive  style  of  living  seems  to  accustom  the  system  to  the  vari- 
ations in  the  temperature  ami  hygroscopic  conditions  of  the  atnuxsplierc. 
It  is  not  reasonable,  however,  to  expect  that  we  will  return  to  that  mode 
of  living.  We  can  only  say  in  this  connection  that  in  the  construction 
of  our  houses  more  attention  should  be  given  to  the  question  of  ventila- 
tion. It  has  been  said  that  good  ventilation  and  cheap  heating  do  not 
go  hand  in  hand.  Within  certain  limits  this  is  undoubtc<ily  true.  Never- 
theless, the  architect  can  do  much  towarti  the  proper  ventilation  <d 
dwelling  houses  without  materially  increasing  tlie  expense  of  healing. 
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The  attention  of  tlie  public  sIhjuM  he  freqiieiUly  callfMl  to  this  fact 
until  they  are  edticuted  np  to  the  point  thnt  they  will  demanil  that  this 
problem  receive  appropriate  attention  at  \\w.  hands  of  the  nn*hitwt. 

Tlie  climaie  and  Iniilruie  in  which  one  live^  inflncnce,  in  a  marked 
degree,  the  character  and  amount  of  exposure  to  which  one  is  sub- 
jected. In  the  temperate  zone  llic  climate  is  usually  variable  and  subject 
to  very  rapid  changes  in  temperature  and  hygroscopic  conditions  of  the 
atmosphere,  and  is,  therefore,  one  of  the  factors  in  the  etiohigy  of  acute 
inHaninnitionsof  the  upper  respiratory  tnict  and  mi<idleear.  Tliosc  living 
in  the  inrjre  frigiil  and  torrid  zones  art*  less  exposed  to  sudden  changes  in 
the  temperature  and  atmosphere,  and  are,  consequently,  less  subj(H.'t  to 
catarrhal  inflammations.  Those  living  near  large  bo<iies  of  water,  as  the 
ocean,  or  the  chain  of  Great  Lakes  between  Canada  and  the  United  States, 
are  especially  affected  by  climatic  conditions,  as  the  atmosphere  is  moist 
and  penetrating.  The  skin  is  thereby  chilled  and  the  vasomotor  nervous 
centres  are  disturl>ed,  and  many  of  the  functions  of  nutrition  and  metab- 
olism arc  modified  in  such  a  way  as  to  excite  inflannnatory  processes  in 
the  mucous  membranes,  especially  those  of  the  respiratory  tract. 

Certain  occupniions  give  rise  to  greater  exposure  than  others,  conse- 
quently sexy  which  lanrely  determines  the  nature  of  one's  occupation, 
must  have  some  influence  in  the  etiology  of  this  disease,  A  greater 
proportion  of  male.t  are  expo-trtl  to  the  inclemencies  of  the  weather,  hrnce 
catarrhal  iiillaniniation  of  the  nuicosa  is  more  common  with  tlieiu  than 
with  females. 

Affc  also  determines,  to  some  extent,  the  amount  of  expi»snre.  Young 
male  adults  in  the  vigor  of  life,  full  of  ambition  and  enterjtrise,  more 
often  subject  themselves  to  the  inclemencies  of  the  weather  in  the 
pursuit  of  their  vocations  than  those  who  are  younger  or  older. 
Hence  we  find  catarrhal  inflammation  of  the  middle  ear  and  upper 
"respiratory  tract  more  common  in  young  adulthood  than  at  any  other 
period  of  life. 

A  careful  study  of  the  uIm^vc  facts  will  demonstrate  (hat  expusure  to  the 
weaOter  is  a  question  of  consi<Ierublc  complexity,  us  the  effects  of  the 
exposure  are  largely  determined  by  the  mode  of  life,  clothing,  zone,  age» 
sex,  and  occupation  of  the  patient.  It  is  not  suflicient.  therefore,  for  one 
to  say  to  the  patient,  "  Voii  shouhl  not  expose  yourself  to  the  inclemencies 
of  the  weather."  .\11  the  facts  pertaining  to  hts  mode  of  life  should  \ie 
taken  into  consideration,  and  advice  given  accordingly-  It  has  l>ecome 
(fuite  the  fashion  nowadays  to  tell  patients  that  they  should  tjtke  a  cold 
plunge  bath  each  moniing.  and  that  they  should  walk  at  least  five  miles 
a  day.  This  advice  with  certain  limitations  is  sound,  and  is  based  upon  tlic 
data  given  above.  The  attempt  is  made  by  this  procedure  t<»  liring  the 
patient  for  a  brief  time  each  day  back  to  the  primitive  methods  of  living. 
It  is  well  known  that  life  in  the  open  air  and  situshine,  and  a  wrlaii* 
amount  of  exposure  of  the  body  to  varying  degrees  of  heat  and  cold,  are 
favorable  to  the  well-being  of  the  system. 

More  attention  should  be  given  to  this  subject  than  is  now  d(»ne. 
The  infiuerice  of  sunahine  upon  the  cellular  vitality  is  greater,  perhaps, 
43 
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thai)  i.s  penoralU"  iipprrciafoil.  Wv  know  (hat  many  womt^n  work  inJoors 
all  (lay,  are  constantly  making  physical  exertion,  and  who  arc  anemic  and 
poorly  nourisUct]  in  spite  of  the  fact  that  they  have  plenty  of  wholesome 
foo<l.  The  Siime  aTn<nnit  of  exercise  taken  in  the  sniishinc  would  trans- 
form them  into  rohnst,  red-blo(i(le<l  women.  It  appears,  therefore,  ih»t 
siiiiiihine  is  one  of  the  irto-st  potent  therapeutic  iments  for  the  iiplniilding 
of  the  system.  I  wish,  therefore,  in  this  connection  toemph)i:^izc  the  im- 
portance of  outdoor  exercise. 

.*?.  Intemat  Influflnces.^ — Tlie  internal  conditions  which  predispose  to 
cjitarrtml  inflamniation  of  the  middle  ear  aiul  upper  respiratory  tract 
have  a  more  intimate  clinical  itdationship  to  acute  catarrhal  otitis  me<iia 
than  the  external  influences,  It  is  well  established  that  middle-ear  ilis- 
ease  is  almost  invariably  preceded  by  some  form  of  nasal  or  epiphari-n- 
^ejil  disciuse.  Whatever  cau.ses  the  preexislin^  infection  atid  intlaintna- 
tion  of  the  na,sal  miirons  membrane  or  the  mucosa  of  the  epipharyiix 
will  also  dir^vtlyor  indirectly  lead  to  a  similar  condition  witJnn  the 
Kuslaclnun  tube  an<l  middle  ear.  This  is  ca.sily  accounted  for  when  wc 
remember  that  the  mucous  membrane  of  the  Eustachian  tul>c  aiid 
middle  ear  is  a  continuation  or  reflection  of  that  lining  the  no.sc  and 
epipharynx.  It  is  quite  similar  in  physioli^y  and  structure,  and  intlara- 
matlons  therefore  readily  extend  from  one  part  of  it  to  another.  If  there 
is  a  difference  in  the  stnicturc  of  the  mucous  membrane,  as  in  (he 
mesopharynx,  where  the  epithelium  is  s()uarnous,  the  inftamiuatory 
proi'css  does  not  readily  extend  to  tlic  part.  The  mucosa  of  the  nose. 
epiphar\mx.  Eustachian  tube,  and  miihlle  car  are  linetl  by  columnar 
ciliated  epithelium,  hence  tlicre  is  no  bar  to  the  extension  of  the  inflam- 
matory process  from  one  to  die  other. 

I  shall  in  this  connection  briefly  refer  to  the  diseases  of  the  nose, 
epipharynx,  and  fauces  which  cause  inflammatory  diseases  erf  the 
Eustachian  tube  and  mJildle  ear: 

(a)  iVffjfrtM/.«pajffs  which  cause  patholo^Mcal  processes  within  the  middle 
ear  are  either  inflammattvry  or  obstnu-tive  in  character.  The  iidluuuna- 
lory  diseases  are  acute  rhirutis,  acute  fibrinous  rhinitis,  diphtheritic 
rhinitis,  s\'philitic  rhinitis,  tuberculou-'irhirnti.s  and  catarrhal  and  suppura- 
tive sinuitis.  The  inflammation  may  extend  to  the  middle  ear  through  the 
Eustachian  tmbe  by  continuity  of  tissue,  or  the  pathit^enic  iKicleria  may 
iiivaile  the  car  thnniKti  (he  Euslaehian  tiilx'  or  tlirouph  (he  blood  and 
lymph  cliannels.  They  alsi>  inHiicnce  the  irillammatory  changes  in  the 
middle  ear  by  causing  the  closure  of  the  Eustachian  tube,  thereby  inter- 
fering with  the  veitlilatioii  (jf  the  lympainim.  The  oxygen  Is  gradually 
absorbed  from  the  miildle  car,  thu.s  gradually  rarefying  the  air.  'ITie 
bliKxl  within  the  vessels  of  tlic  mucosa  of  the  middle  ear  rushes  in 
to  fill  the  partial  vacuum  thus  created,  and  congestion  and  engorge- 
ment of  the  mucous  membrane  follow.  This  leads  to  changed  nutritiou 
of  (he  parts  and  to  a  fiisturbcd  relationship  of  the  cellular  structures, 
which  after  a  time  prctlisposes  to  an  Inflammatory  process. 
*  Nasal  obstruction  is  also  a  fruitful  source  of  ear  disease.  The  pres- 
etu-e  of  spurs,  riilge.s,  thickening,  and  deflections  of  the  septum  cause 
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stenosis  of  one  or  lK)tli  iiares.  As  the  nasal  cavities  are  the  natural  chan- 
nels for  the  inspiratory  ftiui  expiratory  currents  of  air,  any  inlerferencc 
witii  their  patency  results  in  physiolt^ical  distnrljances  of  a  very  pro- 
nounce<l  character.  \^  lien  the  Jiaplinigm  contracts,  the  thnrarie  cavity 
is  enlarged  and  the  air  from  without  rushes  in  to  till  it.  If  the  nasal 
chambers  thpough  which  tfie  air  enters  the  respiratory  tract  are  oh- 
stnicte*!,  the  rr)ntrarlion  of  tlie  diuphrajtfm  acts  a.s  (he  valve  in  a  syringe 
wheji  it  is  forcihly  pulled  out;  the  iiir  is  thus  rariKed  posterior  to  the 
point  of  ohslnjotion.  Tlie  partial  vacum  thus  <Tcntcd  induces  the  rush 
of  the  blo<Kl  to  the  vessels  of  the  mucosa.  This  condition  after  a  time 
leads  to  tissue  changes  an<]  predisposes  to  inflammatory  processes.  The 
patency  of  the  Kustachian  tubes  is  thereby  diminished,  whicli  still  further 
impairs  the  middle  ear.  Hence  nasal  obstruction  is  a  constant  menace 
to  the  middle-ear  cavity. 

All  CH.ses  should  be  carefully  examined  for  any  diseased  state  of  the 
nos«»,  as  (he  subsequent  treatment  of  the  ease  will  depend  very  lai^ely 
upon  the  successful  treatment  of  these  conditions. 

Ethmoiditi:^  and  sphenoiditis  are  a  fruitful  source  of  middle-ear  inflam- 
tnatioD.  'Ilie  morbid  secretions  from  these  tells  flows  into  the  cpipharsiix 
and  excites  an  inflammation  which  in  time  extends  by  continuity  of 
tissue  to  the  Eustachian  lulie  and  middle  ear. 

(b)  Epif)fiart/n(jral  diseases  yrvdhposimj  to  mi4ldle-ejir  catarrh  tnay 
be  sltidici)  un<ler  two  headings,  namely,  postnasal  adenoids,  or  neo- 
plasms and  e  pi  pharyngitis.  The  presence  of  postnasal  adenoids  in 
the  vault  of  tlie  phar^Tix  gives  rise  to  epipharyngitis,  either  of  the 
catarrhal  or  .suppurative  type.  For  rea.sons  already  given,  this  inflam- 
matory process  may  give  ri.se  to  middle-ear  inflammalion.  Postnasal 
adenoids  may  be  so  situated  as  to  close  the  mouths  of  the  Eustachian 
tultes,  which,  as  has  already  been  explained,  is  a  common  cause  of  middle- 
ear  catarrh. 

(e)  Enlarged-  or  dUeaaed  faucial  ionsih  have  for  many  years  been 
recfignized  as  one  of  the  principle  etiologi<iil  factors  in  the  pnxfuction  of 
miildlc-*'ar  disense.  Tins  rehilIonshI[>  is  readily  nnderstocMl  when  we 
remember  that  the  tonsils  are  situated  l>ctwccn  the  anterior  and  posterior 
pillars  of  the  fauces  (glosso- and  pliaryngopalatinc  arches).  The  pos- 
terior pillar  embraces  the  palatopharyngetis  muscle,  which  has  some 
influence  in  controlling  the  patency  of  (he  Fustachlan  tube.  It  is  appar- 
ent that  when  the  tonsils  are  disea.scd  the  pillars  are  conge-sted  or 
iidhimed,  and  in  time  their  muscular  fibers  undergo  more  or  less  degen- 
eration and  atrophy. 

id)  Ttdnd  disease,  while  intimately  ussoeiatet]  with  middle-car  disease 
in  nearly  every  ca.se  coming  under  obsenation,  may  be  present  without 
giving  ris4^  to  any  cvi<lenceof  middle-ear  complications.  In  other  words, 
there  is  a  time  when  the  inllaminatiim  extends  from  the  epipharynx 
into  the  Kustachian  tube,  and  does  not  yet  involve  the  middle  ear.  I 
have  already  referred  to  the  fact  that  congestion  or  obstruction  of  (he 
Kuslachlau  tube  is  a  fruitful  source  of  inflammatory  diseases  in  the 
middle  ear.     I  need  not  dwell  upon  it  at  greater  length  in  this  place. 
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(«)  G>nstItiitional  disorders,  as  anemia,  scrofula,  sypliilitir  and  tuber- 
culous affections,  lowerthe  vitality  of  the  cellular  structures,  and  thus  pre- 
dispose the  middle  ear  to  Lnnainmatory  attacks.  Tliis  has  already'  been 
referre*!  to  under  the  externa!  causes  of  otitis  media. 

After  all  that  has  been  said  as  to  the  causes  of  otitis  media,  we  may  ^o 
back  to  the  primary  statement  that  those  influences  external  to  the  Ixxiy 
which,  unrler  varying  circumstances,  affect  the  vasomotor  system,  ami 
certain  (Hseascd  states  of  the  epiphaiynx,  cause  obstruction  of  the  Eus- 
tachian lube  and  subsequent  infection  and  inflammation  of  the  middle 
ear. 

Pathology.  — ^The  cavum  tympani  contains  scrum  admbtc^l  with  mucus 
in  varying  proportions.  EpitFielial  cells  are  also  found  in  tlie  secretion. 
They  show  evidence  of  having  undergone  degenerative  changes  peculiar  to 
infhinimafory  pnx!esse.s.  White  the  secretion  cjinnot  be  said  to  l»e  sup- 
purative in  character,  it  may  contain  a  number  of  pus  corpuscles.  The 
mucous  membnme  of  the  middle  ear,  unlike  that  of  the  nose,  has  very 
few  glands;  hence,  the  mucus  is  formed  from  the  chalice  or  goblet  cells 
of  the  mucosa.  In  the  nose  the  mucous  Is  chiefly  formed  by  the  cells 
lining  the  glands,  only  a  few  goblet  cells  participating  in  its  production. 
There  is,  therefore,  in  the  middle  car  a  very  raj)id  degenerative  process 
(mucoid  degeneratiuii)  gouig  on  during  the  acute  ijiftainmatory  pmceis. 
The  intercellular  spaces  are  filled  with  fluid,  while  the  bloodvessels  are 
very  much  congested,  thus  rendering  the  membrane  very  much  .swollen 
and  thickened.  The  surface  of  the  mucous  membrane  is  denuded  nf 
epithelium  in  patches.  Hovell  calls  attention  to  the  fact  that  leukocytes 
ar6  found  mingled  with  the  secretion  in  the  immediate  region  of  these 
patches. 

Pn)noiineed  destructive  processes  are  not  commonly  present  in  this 
type  of  niiddle-car  disease.  In  rare  instances,  the  drumhead  is  perforated, 
while  there  is  more  or  less  maceration  of  the  mucous  membrane  lining 
the  tympanic  cavity.  After  a  few  days  the  morbid  changes  dcscril>ed 
above  rapidly  disappear,  the  mucous  membrane  returning  to  its  normal 
condition.  There  seems,  however,  to  be  a  peculiar  susceptibility  to  recur- 
rent iiiHammations.  This  may  be  due  to  the  fact  that  microorganisms 
of  the  proper  virulency  gain  entrance  to  the  cavity  and,  finding  the  soil 
prepared  by  the  primary  inflammatory  process,  readily  excite  a  recur 
rence  of  tJie  same. 

General  Symptoms  and  Diagnosis.— 1.  Acute  otitis  media  is  usually 
due  to  a  bacterial  infi^^tion  via  the  Eustachian  tubes,  though  it  occa- 
sionally enters  VMi  the  blood  current.  The  exudate  may  l»c  simple  «ir 
purulent.  In  simple  catarrhal  inflammation  the  drumhead  rarely  nip- 
tures,  no  matter  liow  intense  the  inHatnination  may  be.  If  the  exudate 
is  purulent  there  is  a  tendency  to  rupture  at  the  point  of  greatest  bulging. 
Severe  simple  catarrhal  cases  begin  with  the  same  constitutional  dis- 
turbances present  in  severe  purulent  cases,  namely,  chills,  fever,  vomiting, 
and  prostration.  It  i.s  often  quite  diflieult  to  differentiate  between  aeiite 
non-supj>urative  aiul  acute  .suppurative  otitis  mtvlia,  until  the  tinim 
membrane  nipturcs.     Indeed,  both  types  of  inflammation  are  due  to 
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inlection.  one  undergoing  resolution  before  suppuriitton,  and  the  otl>er 
passing  into  the  .suppurative  sluge. 

Intracranial  compticutions  never  occur  in  acute  non-siippurntive 
otitis  media,  and  somewhat  rarely  in  the  acute  suppurative  variety.  Such 
complications  occur  more  often  in  the  chronic  t^-pc,  with  acute  exacer- 
bations. 

'Hie  exudate  has  a  tendency  to  become  organized  into  adhesive  fibrous 
bands,  hence  it  is  very  important  that  tlieir  absorption  should  be  has- 
tened as  nnich  as  possible.  Tlie  air  douche,  by  means  of  tlie  Politzer 
ba^  and  the  iiitheter,  sliould  be  useil  to  clear  the  middle-ear  cavity  of  the 
exudate,  or  at  least  to  spreutl  it  over  a  larger  surface,  thereby  reducing 
the  amount  of  exudate  at  any  one  point.  Tlie  inflations  should  be 
repeated  from  time  to  time  until  the  ear  is  free  from  the  exudate,  as  shown 
by  tlic  auscultation  tube. 

Infants  often  have  acute  otitis  media  of  very  short  duration,  prob- 
ably of  pneumococcal  origin.  Intestinal  disturbances  in  infants  are  often 
accompanied  by  ear  uifection,  and  an  exuniinatiun  of  the  ear  sliouhl 
always  be  made.  The  exunthematous  fevers  of  childho(MJ  are  common 
catises  of  middle-ear  infections,  which  in  hiter  ye«rs  result  in  many 
deaths  from  meningitis,  sinus  thrombosis,  brain  abscess,  etc.  Great  pains 
should  l>e  taken  in  these  diseases  to  keep  the  nose  and  epipharynx  clean 
during  the  fever.  Scarlet  fever  and  measles  are  especially  destnictivc  in 
thia  way.    Diphtheria  seldom  invades  the  middle  ear. 

Acute  tuberculous  otitis  media  is  seldom  accompanied  by  pain.  This 
is  in  striking  contrast  to  other  types  af  acute  infection.  If  an  acute  tnl>er- 
oulous  otitis  media  begins  with  pain  &ui\  other  symptoms  peculiar  to  the 
ordinary  acute  suppurative  otitis  media,  the  prognosis  is  much  more 
favorable  than  in  the  non-painful  variety. 

Acute  otitis  media  occuiTing  during  dial>etcs  is  not  of  diabetic  origin. 
The  occurrence  of  the  two  diseases  is  accidental.  The  dialectic  disease, 
however,  gives  rise  to  constitutional  disturlvances  which  favor  the  long 
continuance  of  the  ear  discharge. 

Neglected  cases  of  chronic  catarrhal  otitis  media  result  In  shrinking 
and  atrophy  of  the  mucous  membrane,  or  adhesions  may  form,  thus 
causing  permanent  loss  of  hearing.  Ankylasis  of  the  ossicles,  or  adhesive 
pnxN?.sses  may  bind  the  ossicles  together,  or  to  the  contiguous  walls  of  the 
cavum  tympani. 

Symptozns. — The  symptoms  of  this  disease  vary  according  to  the 
period  of  time  which  has  elapsed  since  the  onset.  At  the  beginning 
they  are  much  more  pronounced  than  they  are  after  a  few  days,  wheit 
the  more  acute  influmuiutory  process  has  begini  to  subside. 

1.  The  onset  of  acute  otitis  media  Is  usually  signalizeil  by  a  .slight 
chill,  which  is  quickly  followed  by  a  temperature  ranging  from  !>9°  to 
102*.  The  fever  is,  however,  of  such  slight  character  in  most  case's  that 
the  attention  of  the  patient  is  not  usually  attracted  to  it.  The  symptom 
which  quickly  develops,  and  which  should  demand  the  attention  of  die 
attending  physician,  is  the  pain,  which  may  be  characterized  as  a  dull, 
boring,  aching  sensation,  or  it  may  assume  a  more  acute  type,  and 
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become  excnKiialiiig  m  Its  intensity.  It  is  usually  intermittent  or 
throbbing  in  tliaracter,  synclironmis  with  the  pulse  beat  at  the  wrist. 
It  is  due  to  the  great  swelling  of  the  cLrumheud  and  luucous  meiubrane 
of  the  middle  ear,  whereby  the  sensitive  nerve  filaments  are  injured  bv 
being  put  on  the  stretch  with  each  arterial  pulsation.  It  may  also  be  due 
to  the  bulging  of  the  drumhead  outward  into  the  meatu.t.  There  is  a 
great  iimmint  of  intercellular  fluid  thrown  out  at  this  stage  of  the  disease, 
which  togi'tlierwith  the  congestion  of  the  I )1o<kI vessels  renders  the  tnucous 
membrane  anil  ilrnndifad  very  mueh  thieker  than  normal.  The  contig- 
uous parts  are  thereby  brought  into  apposition. 

In  the  first  stage  the  drumhead  is  very  red  and  thickened,  the  handie 
of  the.  malleus  lieing  thereby  hidden  from  view.  Its  surface  may  present 
the  appearance  of  a  piece  of  raw  beefsteak,  except  that  it  is  more  velvety 
in  its  texture.  Tlif  dninihead  may  or  may  not  bulge  into  the  ex- 
ternal meatus.  This  depends  upon  tlie  amount  of  .seeretion  witlnn  the 
middle  ear. 

If  the  middle  ear  is  fillwl  with  exudate,  the  drumhead  is  of  neressity 
pusheni  outward.  If,  however,  it  is  only  partially  filled,  it  may  remain  in 
its  normal  position  or  even  l»e  retracted. 

Auricular  tenderness  is  sometimes  present,  especially  over  the  tragu9.^^fl 
The  mastoid  pnwcss  may  or  may  not  be  teiuler  upon  percussion  or  press-^^H 
ure.  Pressure  over  the  mastoid  antrum  nearly  always  elicits  tcndemeaa, 
though  it  may  be  slight. 

Bone  conduction  h  increasetl  on  the  affected  side.  The  lower  tone  limit 
Is  lost,  while  the  upper  tone  limit  is  not  affected  except  in  those  eases 
in  which  ttie  labyrinth  is  involved.  If  the  disease  is  unilateral,  the  Weber 
experiment  lateraUzes  to  the  affected  side.  The  Rinn^  test  is  usually 
negative  in  cliaracter.  Uy  the  term  negative  I  do  not  mean  that  it  shows 
nothing,  but  that  bone  conduction  for  the  tunuig  fork  over  the  ma.stoid 
process  is  longer  than  by  air  conductioti  when  tlie  fork  is  hehl  near  the 
external  auditory  meatus.  If  the  lai>yrinth  is  involved,  boneconthjclloii 
is  diniinl.shnb  and  the  Welxr  test  shows  the  sounil  latendize<l  to  the 
iinaffpcte<l  car,  while  the  Ilinni^  test  gives  a  positive  sign.  Lab^Tinlhine 
involvement  is,  however,  very  rarely  present  in  simple  catarrhal  otitis 
media. 

2.  The  second  stage  of  this  disease  is  characterized  by  the  disappear- 
ance of  the  pain,  fever,  and  i-edncss  of  the  drumhead.  The  entire  con- 
gestive phenomena  are  lessened  in  intensity,  Iieiice  the  drumhead  and 
nmcous  membrane  are  less  thickened  and  swollen.  The  drumhead. 
instead  of  being  beefy,  or  (jurjilish  red  In  color.  Is  yellowish  or  greenish 
in  tint.  Tfie  change  in  eolor  may  be  explainer!  by  the  fact  that  there  is 
less  bl(H)d  in  the  dnimheail,  and  the  pate,  slightly grecMiish  secretion  in  the 
midftle  ear  is  seen  through  it.  Thegrt^eidsh,  yellowish  color  often  gives 
rise  to  the  idea  that  there  vs  pus  In  the  middle  ear.  This  error  ncetl  not 
be  made  if  the  two  conditions  are  carefully  studied. 

Another  symptom  of  considerable  significance  is  the  presence  of  a 
dark  wavy  Ihte  (Fig.  3G8)  extending  in  a  nearly  horizontal  direetion  aeniss 
the  drumhead.     This  line,  which  Is  1  to  2  cm.  in  thickness,  is  due  to  the 
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peculiar  refraction  of  light  at  the  junction  of  the  v'lsv'u]  secretion  an<l  (he 
air  in  the  tympanic  cavity.  If  it  la  below  the  iiral)o,  it  is  usually  concave 
on  its  upper  surfai-e;  whereas  if  it  extfnd.s  above  the  nmix),  it  is  usually 
foinpose*!  of  two  concave  surfaces,  'i'he  line  will  be  higher  or  lower  on 
the  face  of  the  ilniinheud  according  to  the  amount  of  secretion  in  (he 
niidille  ear.  If  the  midtlle  ear  ia  completely  filled,  the  line  will  not  l>e 
visible. 

The  position  of  the  head  determines  the  direction  of  the  line,  as  the 
6nid  gpadually  seeks  the  level  of  the  new  position  |  Fig.  3*i9).  The  viscid 
nature  of  the  secretion  and  the  nitrn>wneH.s  of  the  tympanic  cavity  inter- 
feres with  the  rapid  change  in  the  position  of  the  secretion.  The  line  is 
nut  visible,  as  a  rule,  on  account  (»f  the  great  thickness  and  congestion  of 
the  dniniliead. 

Another  symptom  is  the  presence  of  tuHil  or  round  ririffs  (Figs.  368  and 
.'JOS))i  which  are  due  to  the  air  bubbles  in  the  viscid  mucus.  Tliey  may 
exlcn<l  alM)ve  the  dark  line,  heretofore  described,  or  they  may  be  within 
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Wn.  MBi — Kiitlil  nifiiihrmnti  tyiiiiiruii  •hiiwiuK  fnuctu  Berrelioii  ami  air  l>uliblM  afl«r  tynipttnfo 
iaflatfoa. 

Fm.  380. — Ri^t  mambr&tiA  ijinimni  wilh  miK-iu  Mvtetions  and  air  bubblca  aiftor  tympanic 
inSMton.  th*  patient  having  jiMt  ariMMi  fmin  the  pri>ue  ixMitian. 


the  field  of  the  mucus  itself.  They  may  be  single  or  multiple.  After 
tympanic  inMalion  the  line  disappears,  while  the  entire  field  of  the 
drumhead  is  (XT^npied  by  the  air  bubbles.  After  several  hours  they  will, 
in  part,  have  disappeared,  luid  the  line  will  have  returned. 

Aural  auscultation,  if  used  during  tlie  process  of  tympanic  inflation, 
shows  tlie  pm-icncc  of  moist  rales,  due  to  the  air  passing  through  the 
viscid  mucus.  They  are  very  different  in  cbunieter  fnun  the  soft  l)low- 
ing  mnmiurs  heard  during  inflation  of  the  normal  ear. 

The  first  inflation  may  not  be  successful,  as  the  Knstadiian  tul)e  is 
HMetl  with  vLseid  nuicns.  hence  it  should  Ijc  repeater!  several  times. 
The  diagnostie  iul»c  should  always  be  used  in  performing  tympanic 
infialion. 

The  mombmna  tympani  may  or  may  not  bulge  into  the  auilitory 
meatus,  as  this  depeiuls  upon  the  amount  of  secretion  within  the  middle 
ear.  When  it  bulges  into  the  meatus  it  Is  a  |M»silive  indication  that 
paracentesis,  or  incision  of  the  canlrum,  should   be  perfoniied.      To 
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neglect  to  do  this  subjects  the  patient  tu  iinncceasary  pain  aiid  to 
spontaneous  perforation  of  the  inemhranc.  Spontaneoita  perforation 
should  not  be  allowed  to  occur,  as  the  perforating  process  is  dne  to 
necrosis.  Not  only  is  irreparable  <lamage  thns  done  to  the  flruuihcad, 
but  other  ports  arc  subjected  to  pressure  and  to  possible  ulceration  awl 
necrosis. 

Incision  of  the  mcmbrana  tympani  should,  therefore,  be  done  early,  to 
prevent  great  destruction  of  ti.^iie  and  to  pn>niote  the  reaction  of  inilani- 
mation.  The  incision  does  riof  result  in  scar  tissue,  which  usually  follows 
spontaneous  nrpture  of  the  dnimliead. 

It  should  be  nuule  at  the  most  hul^'ing  portion,  and  should  be  crucial  or 
V-sluquMi  in  ehanicter.  Simple  paract:'nte.sis,  while  ofleji  reeommcndeil. 
is  not  sutticient  for  free  drainage  of  the  tympanic  cavity.  The  incisiiit 
should  be  from  i  to  J  inch  in  length.  The  crucial  or  curved  incision 
forms  a  slight  flap  which  permits  a  larger  opening  for  the  discharge  of 
the  tympanic  contenta.  If  the  incision  is  made  straight  and  the  dnimhead 
is  tense,  the  aperture  for  the  discharge  of  the  secretion  is  very  suiall; 
consequently,  it  is  recommended  that  it  be  made  V-  or  crucial-shaped. 

Bone  conduct  ton  is  increased  und  tlie  Weber  m\i}  Rhnii  experinu^nU  give 
the  results  described  under  the  ojisef  of  the  disease.  These  tests  should 
be  madn  to  cletenuine,  at  the  earliest  possible  moment,  whether  the 
labyrinth  is  involved. 

Diagnosis. — The  pain  aiul  objectivt-  symptoms  are  sufficiently  char- 
acteristic to  rentier  the  diagnosis  easy  in  most  eases.  Should  there  be 
any  doubt,  the  inidiHe  ear  should  bo  inflated  and  r)bservation  made 
through  the  diagnostic  tube,  as  to  the  character  of  the  rales  present 
The  appearance  of  the  bubbles  and  the  disjippearanee  of  the  dark  line 
will,  when  visible,  also  aid  in  arriving  at  a  correct  diagnosis. 

Prognosis.—  This  is  favorable  or  unfavorable  according  to  the  period 
at  which  trtmtment  is  instituted  tor  the  relief  of  the  disease.  If  the 
case  is  seen  early  ami  appropriate  remedies  are  used,  favorable  results 
will  follow  in  nearly  all  cases.  If,  however,  the  case  is  allowed  to  run  on 
for  some  time  before  treatment  is  coramencHi,  the  prcguosis  is  not  so 
favorable.  Clumgos  of  considerable  importance  may  have  taken  place, 
such  as  adSifsions  of  the  rniiliguous  parts^  and  ulceration  in  the  supei^ 
firia!  portions  of  the  mucous  membrane. 

There  are  certain  eonditions  which  render  the  prognosis  less  favorahlft 
such  asgeiientl  constitutional  diseases,  as  s>'philis,  tuberculosis,  anemia, 
etc.  It  is  obvious  that  if  tiic  diseases  of  the  nose,  epipharynx,  and 
fauces,  which  predispose  the  patient  to  the  primary  attack,  are  present, 
there  will  be  greater  difficulty  in  effecting  a  favorable  temiiuation 
of  the  case,  and  when  it  seems  to  have  been  cured  tliere  may  \>e  sudden 
recurrences. 

The  duration  of  the  acute  type  varies  from  one  to  .six  weeks,  although  in 
some  cases  it  may  be  aborted  in  one  or  two  days.  The  pain,  which  is  our 
of  the  firsts  .symptoms  to  aj>pear,  is  also  one  of  the  first  to  .subside.  'IV 
redness  of  the  drumhead  and  the  swelling  of  the  mucosa  next  subiidr, 
after  which  the.  Ueanug  yovjtv  \«^vfta  \q  upturn.    Later  on  the  tinnitus 
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passes  away.  This  symptom,  liowcvcr,  often  remains  for  several  weeks, 
and  in  those  cases  which  meige  into  the  chronic  fonn  it  becomes  a  perma- 
nent symptom. 

Treatment.— There  are  several  iniluences'to  be  considered  in  the  treat- 
ment of  acute  catarrhal  middle-ear  inBammatioD.  as  we  have  shown  in 
the  study  of  the  etioluf^y  that  the  causes  are  various  and  sometimes  quite 
eompiicntcd.  We--  are  often  called  upon  to  relieve  (lie  patient  of  the  pain 
or  even  of  tlie  acute  iiiflanimatory  process,  hut  we  are  not  so  frequently 
asked  to  treat  the  conditions  which,  if  reiii<n-ed,  would  prevent  n  reetir- 
rence  of  the  disease.  This  cannot  lie  done  without  giving  attention  lo  the 
epipharyngeal  and  faucial  conditions  which  exert  such  a  great  influence 
in  iJs  production.  The  treatment  should,  tlierefore,  be  addressed  to  the 
relief  of  the  acute  inflammatory  process  in  the  middle  ear  and  the  upper 
respiratory  tract  m  general,  as  well  as  to  the  complete  removal  of  the 
morbid  conditions  of  the  nose,  epipharynx,  anti  fauces  which  made  the 
disease  possible.  The  first  duty  t»f  the  attending  physician  is,  of  course, 
to  allay  the  pain  as  quickly  as  ]>ossib]e. 

So  many  remedies  and  mctluwls  of  treatment  have  \yeen  proposed  for 
tliis  purpose  that  it  is  bewildering  to  look  over  the  literature  upon  the 
subject.  I  will  not,  therefore,  enter  into  any  detailed  description  of  all 
the  methods  of  treatment  that  have  been  suggested,  but  will  limit  my 
remarks  lo  those  whiclj  have  U-en  the  mast  successful. 

General  or  hygienic  treatment  should  first  of  all  be  considen'<l,  as 
the  proper  care  of  the  patient  will  largely  influence  the  progress  of  the 
disease.  He  shonhi  be  kept  in  the  house  during  the  acute  stage,  and  if 
fever  Is  present  he  should  remnin  in  bed.  The  room  should  Iw  well 
ventilated  and  exposed  to  sunshine.  His  food  should  be  simple  and 
nourishing,  such  as  is  usually  given  to  patients  in  hospitals.  The  bowels 
should  be  kept  well  regulated  with  saline  cathartics,  while  alcoholic 
leverages  and  tobacco  should  be  forbidden.  .\  light  pledget  of  ei>ll(in 
shouUl  l>e  kept  in  the  external  meatus  to  protect  the  dnimhcad  and  the 
middle  ear  from  air  currents. 

Pain^  Ix'ing  the  most  prominent  subjective  symptom,  should  receive 
appropriate  treatment  at  once.  It  is  often  soexcniciaiing  that  the  patient 
is  very  rcstlcs-s.  A  mixture  of  equal  parts  of  carbolic  acid,  glycerin,  and 
the  hydrochlorate  of  cocaine  may  be  dropped  into  the  exEenial  meatus, 
where  it  will,  in  most  cases,  afford  relief  within  a  few  minutes.  A  mix- 
ture of  laudanum  and  oil  in  the  external  meatus  is  not  to  be  recom- 
mended as  of  very  great  value.  If  there  Ls  virtue  ui  the  mixture  at  all, 
it  is  due  lo  tlie  warmth  or  prtjtection  it  afF(mls  lo  the  expase<l  and  inltame<l 
membrane.  It  is  usually  advised  that  it  be  used  after  warming  it  in  the 
Ixtwl  of  a  teaspoon. 

Another  remedy  of  value  for  the  relief  of  pain  as  well  as  of  tlie  conges- 
tion is  a  12  per  cent,  solution  of  carbolic  acid  in  glycerin  (.\ndrews). 
While  this  solution  does  not  have  as  great  aneslhelie  power  as  the  one 
first  recommended,  it  nevertheless  aids  materially  in  allaying  the  ]»ain. 
Tiie  remedy  which  I  have  often  used  lo  allay  earache  Is  the  fumea  c»^ 
chturufurm  blown  into  the  cxtenml  meatus.    'i'\m  vna.^  W  AoucNw  nmx^Mi* 
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ways,  perhaps  moat  conveniently  with  a  pipe,  in  the  bowl  of  which 
there  is  it  small  piece  of  cotton  upon  which  a  few  minims  of  chloroform 
are  dropped.  The  stem  of  the  pipe  should  be  placed  to  the  raearus, 
while  the  bowl  Is  placed  to  the  mouth  of  the  operator. 

TJie  fumes  may  thus  be  gently  blown  into  the  external  auditory  meatus 
and  usually  afford  relief  in  a  very  few  aeeonda  or  minutes.  Leeches 
applied  to  the  tragus,  or  posterior  to  the  auricle,  also  relieve  the  pain  and 
promote  the  reaction  of  inflammation. 

Cold  packs  and  compresses  may  lie  applied  over  the  ear  for  the  same 
purpose,  although  their  effect  is  neither  so  good  nor  so  pronounced. 
Hovell  recommends  the  use  of  blisters  or  plasters  over  the  mastoid  pro- 
cess, though  they  are  liable  to  produce  ugly  sores.  'I'heir  value  is  due 
to  the  fact  that  they  promote  the  reaction  of  inHnmiiiation.  There  are, 
however,  other  remedies  which  are  more  efficacious  and  which  do  no 
liann.  The  same  may  he  .said  in  regard  to  the  use  of  wann  poidlices.  as 
they  macerate  the  parts  and  render  them  less  able  to  resist  the  infection 
present  in  the  middle  ear.  Perfonitiona  of  the  dnimhead  have  un- 
doiibtetlly  been  induce*!  by  their  application.  The  leu ktxle^een t  light 
from  a  500  cantlle-power  lamp  exerts  a  favorably  influence  upon  the 
indainniatory  pnx^ess  by  promoting  the  reaction  of  inflammation. 

Tjmipaiiic  Inflation. — During  the  past  few  years  the  literature  has 
shown  a  bias  favorable  to  the  use  of  glycerin  and  carbolic  acid  for  the 
cure  of  acute  middle-ear  inflammations.  The  remetly  is  a  valuable  one, 
but  it  does  not  meet  all  tlie  incHcations,  especially  those  which  arise  from 
the  great  tumefaction  and  adhesive  processes.  It  is  important,  therefore, 
that  tympanic  inflation  be  performed  at  frequent  intervals,  in  ortler  U) 
increase  the  air  pressure  within  the  middle  ear,  thereby  separating  the 
intlamed  surfaces. 

In  this  way  the  adhesions  are  prevented,  or,  if  formed,  they  are  broken 
down  ami  a  long  train  of  symptoms  and  impairment  of  the  auditorv 
function,  so  often  seen  in  the  dry  or  adhesive  types  of  chronic  ear  disease, 
are  averted.  The  inflation  serves  a  very  useful  purpose  in  freeing  the 
tympanic  cavity  from  secretions  an<l  In  maintaining  the  patency  of  the 
Eustachian  tultcs. 

If  the  drumhead  is  very  red  and  swollen,  and  there  is  great  pain,  the 
air  douche  should  be  used  with  great  caution.as  there  is  danger  of  perfor- 
ating it.  Inflation  should  therefore  l>e  chiefly  limited  to  the  second 
stage  of  the  disease,  when  it  should  Ijc  perfomied  at  frequent  intenals. 
The  patient  should  be  pnivided  with  tin-  PoUtzer  air  bag  and  instnictcd 
in  its  use.  The  frequency  with  which  it  should  be  used  depends  upon 
the  rapidity  witti  wliieh  the  secretions  are  formed.  In  ordinarj*  cases 
it  shoulfl  be  used  at  inter\al5  ai  one  to  three  hours.  In  thi.s  way  the 
tympanic  cavity  and  Eustachian  tirhes  are  kept  free  from  secretions. 
The  hj'peremia  is  rcduceil  by  the  increased  air  pres.surc,  and  the  aflhe- 
sions  between  the  ossicles  and  tjTnpanic  walls  are  prevented 

Inilatioti  is  moat  etTcctive  whcii  performed  tliiruugh  the  Eustachian 
catheter,  but  this,  of  course,  can  oidy  be  done  by  the  attending  physiriiUi. 
If  die  case  requires  more  frequent  inflation  than  can  i>e  conveiiicnUy 


Dm  aoihKiui  |iatii|>  mthdrnwlnc  U'vkI  iliruusli  ilir  rirouUr  inttiiinn. 

middle  car  and  mastoid  process.  There  is  no  other  remeilial  measure 
thill  arts  iLs  priHTiptly.  The  artilicial  leech,  as  shown  hi  Kig.s.  370  and 
371,  may  be  ii.He<l  inslciid  of  live  lei-ehes. 
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Pneumomassage  ia  a  valuable  adjunct  to  the  treatment  of  the  later 
stages  of  acii  Ic  inflammations  of  the  middle  ear.  Du  ring  the  very  aci  i  le  or 
first  stage  its  use  is  nf»t  tolerated  on  account  of  the  pain  and  great  swelling 
present.  Later  it  is  valuable,  as  it  lessens  the  vascular  aud  lymphatic 
engorgement  of  the  tissues.  It  also  prevents  ankylosis  of  the  ossicles. 
It  should  be  applied  only  with  such  a  length  of  piston  stroke  as  gives  rise 
to  no  pain.  Should  it  be  used  in  such  a  way  as  to  cause  pain,  it  may 
increase  the  inflammatory  process  or  nipture  the  dninihead.  The  prin- 
ciple is  the  same  as  that  relating  to  the  use  of  ninssagr  in  any  other  part 
of  the  body — namely,  that  it  should  be  used  with  such  force  as  not  to 
produce  contusion  or  injurj'  to  the  tissues.  The  form  of  pneumomas- 
sage best  adapted  for  use  in  these  cases,  at  least  in  the  secondary  stage, 

is  alternating  compression  and  rarefaction  of 
Fib.  373  the  air  in  the  external  meatus.      With  the 

Victor  massage  apparatus  and  tlie  Pyiichon 
m<xliHraliou  of  the  pump  (Fig.  15)  any  variety 
or  character  of  compression  and  rarefaction 
that  may  be  desiretl  can  be  produced.  It 
is,  therefore,  a  good  instrument  for  use  in 
^^^^k     ■  these  cases.      If  such    an   instrument  is  not 

***^|^     I  available,  reliance  should  be  placed  upon  the 

I  useof  Siegle's  otoscope  (I''ig.  372)  or  a  simple 

^^^jk     I  rubber  tube  with  a  suitable  mcatal  tip  through 

^^^w     I  which   alternating  compression  and  rarefac- 

tion may  be  produced  with  (he  mouth.  Or 
the  Delstanche  masseur  (Fig.  14)  mav  be 
used.  These  instruments  have  the  advantage 
of  being  under  the  perfect  control  of  the 
operator,  while  they  have  the  disadvantage  of 
imposing  upon  him  the  necessity  of  admin* 
istcring  the  treatnieut  from  one  to  fifteim  miiH 
aio^'i  otoKQfH.  utes,  as  tlie  cose  may  require.    I  cannot  agree 

with  some  authors  regarding  the  massage 
machines,  which  are  propelled  by  iiri  electric  motor,  as  being  iiE- 
pressive  pieces  of  macliineryj  wliich  have  but  little  actual  value  as 
therapeutic  agenLs.  I  know,  from  ten  years  of  actual  experience  in 
their  use,  as  well  as  in  the  use  of  the  hand  apparatus,  that  better 
results  are  obtained  by  the  judicious  use  of  the  so-called  "machines' 
than  I  have  ever  been  able  to  get  with  the  simpler  devices.  However, 
the  hand  instruments  are  especially  well  adapted  for  use  in  acuto  catai^ 
rliul  eases,  as  pneumomassage  is  not  usually  use<l  for  so  long  a  time  al 
each  treatment  Pneumomassage  is  of  little  value  in  well -advanced 
adhesive  processes,  n(»r  is  any  other  mode  of  treatment  except  surpcal 
treatment  in  selected  casra. 
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AOUTE  UiFLAMMATION  OF  THE  EXTERNAL  ATTIC  OF  THE 
TYMPANIC  CAVITY  (POLITZEE). 

The  external  attic  is  sometimes  tbe  seat  of  a  circuinscnlied  acute 
inflHtnmation.  The  exudate  is  thrown  out  into  Pnissak's  space  (Fig. 
;j;i4)  ami  partly  into  the  spaces  formerl  Uy  the  folds  of  mucous  mcmhranc 
between  the  mallco-iucudal  lx>dy  and  the  external  tympanic  wall. 

TIh'  disease  is  characterized  by  slight  pnin  and  deafness,  with  a  tumor 
or  blistcr-likc  formation  on  the  anterior  portion  of  iShrapnell's  mem- 
brane (membrana  flaccida);or  if  the  posterior  spaces  arc  involved,  the 
projection  forms  upon  the  posterior  portion  of  the  flaccid  membrane. 

Etiology. — The  exciting  cause  of  this  rather  rare  condition  is  the  same 
as  in  acute  otitis  meilia,  namely,  the  specific  bacteria  of  exanthematous 
fevers.Vcpiphar^Tigitls,  and  influenza.  The  prwhsposing  causes  are 
those  conditions  which  give  rise  to  obstructed  drainage  through  the 
Eustachian  tube.  Sea  bathing  or  cold  sohitions  in  the  external  canal 
act  as  predisposing  causes.  It  \s  probable  that  the  infection  usually 
n-ftchra  Pnissak's  space  through  the  Kustachian  tube,  although  it  is 
possible  for  it  to  pass  through  the  Hivinian  foramen. 

Symptoms. — In  the  mild  form  there  is  a  feeling  of  fulness  in  the  middle 
ear,  slight  pain,  deafness,  and  tinnitus.  The  membraua  flaccida  is  re<l- 
dened  and  bulging,  or  it  may  be  yellow  at  its  prominent  portion.  The 
upper  wall  of  the  meatus  near  the  dnunlirail  is  reil  aiul  slightly  swollen. 
The  membrana  tensa  usually  appears  normal.  The  process  may  run  its 
course  in  a  few  days. 

In  the  aevere  form  the  reactive  symptoms  are  more  pronounced,  the 
hearing  Ix-ing  temporarily  more  disturlted,  although  there  is  usually  no 
permanent  loss  of  liearing.  The  membrana  llaccida  is  much  more  bulg- 
ing, often  completely  covering  the  short  process  and  handle  of  the  malleus. 
Tlie  course  in  the  severe  form  is  prolonged,  but  may  finally  result  in 
complete  rwoverj'. 

Treatment. — The  treatment  is  the  same  as  for  acute  otitis  merJin  and 
acute  suppurative  otitis  media,  except  there  is  no  need  for  tympanic 
inflation,  a.s  there  is  no  deafness  from  swelling  of  the  murosa  (^  the 
middle  ear  and  Eustachian  tube,  and  the  tension  of  the  membrana 
tensa  and  ossicles  is  not  disturbed. 


CHRONIC  MOIST  CATARRHAL  OTITIS  MEDU. 

'lliis  disease  is  characterized  by  intennittent  or  remittent  deafness 
and  tinnitus  aurium.  It  may  follow  acute  catarrhal  otitis  media,  or  it 
may  come  on  without  any  previous  history  of  acute  disease.  In  some 
ca.Hes  the  deafness  is  progressive,  while  in  others  it  extemls  by  leaps  and 
iMMinds.  The  patient  (vften  makes  the  statetncut  thitt  he  hears  very  well 
until  after  exposure,  after  which  he  is  raucli  more  deaf.  The  acuity  of 
his  hearing  is  usually  less  during  the  damp,  cool  weather  of  late  autumn 
and  early  spring. 


L 


686  'FHE  EA 

Etiology. — The  stuJy  of  tlie  etiology,  asgivt^n  under  Acute  Catarrhal 
Otili-s  Meilia,  in  a  large  measure  applies  to  thus  (iiscitse.  Therefore  a 
detailed  statement  is  not  given  in  this  connection.  It  is  sufficient  to 
state  that  in  most  instances  the  clironic  disease  is  an  Immeiiiate  re?!ult 
of  the  acute  inflntnniation.  This  is  especially  tnie  in  tliose  case^  which 
are  not  treated  eiirly  or  in  an  appropriate  manner.  It  is  also  especially 
liable  to  follow  the  acute  type  in  those  cases  in  which  there  has 
been  previous  chronic  rhinitis,  epipharyngitis,  and  ol>stniction  of  the 
Knstaehian  tul>cs.  The  obstruction  of  the  tubes  by  adenoids,  epipharyn- 
geal catjirrh,  nasal  and  accessory  sinus  disease,  etc.,  \indoubtedly  foruis 
one  of  the  chief  factors  in  t!ie  production  of  the  disease. 

Attacks  of  one  or  more  nf  the  exanthematous  fevers  act  as  an  exciting 
cause  of  botli  the  acute  anrl  the  chronic  catarrhal  infiammalion.  This 
also  causes  an  increase  of  the  hj'peremia  of  the  l^inphoid  tissue  of  (lie 
epipharynx  and  the  Eustachian  tubes.  The  patency  is  thereby  lessened. 
while  the  presence  of  adenoids  gives  rise  to  a  epipharyngitis,  vbicb 
tends  to  extend  through  the  tulw  to  the  mldille  ear  by  continuity  of  tissue. 
There  is  a  close  relationship  between  adenoi<ls  and  catarrhal  processes  in 
the  mi<ldle  oar,  hence  it  is  important  that  ever*'  case  should  be  examined 
as  to  their  presence.  If  present,  appropriate  measures  should  he  insti- 
tuted for  their  removal. 

Enlarged  or  ditrai^ed  Jaucial  foiisUs  also  exert  a  positive  inHucnee  on 
disonlcrs  of  the  middle-ear  cavity.  The  presence  of  foul  anfl  microbe- 
laden  material  in  the  crypts  of  the  tonsils  is  very  iletrimental  to  the  middle 
ear.  as  it  gives  rise  to  constant  irritation  and  indammation  of  the  mucosa 
of  the  epipliiiryuxatid  Eustachian  tubes. 

The  presence  of  the  toxins  from  the  microlies  is  probably  one  reason  for 
the  irritation.  All  di.sease<l  conditions  of  the  tonsils  are  likewise  inimical 
to  the  integrity  of  the  auditor^'  apparatus.  When  the  pharyngopalatine 
arch  (posterior  pillar)  of  the  fauces  is  adherent  to  the  tonsil,  the  palato* 
pharyugeus  muscle  is  subjected  to  irritation  and  inflammation:  its  fil>ers 
undergo  degenerative  cdianges,  and  its  power  to  regulate  the  patency  of 
the  Eustachian  tul>e  is  impaired. 

Nasal  diseases  of  an  inflammatory  t>'pe  may  extend  to  the  epipharynx, 
fmm  thence  into  the  Eustachian  tulies  and  the  middle  ears;  hence,  acute 
and  chronic  forms  of  rhinitis  are  active  agent.s  in  the  production  of  catar- 
rhal otitis  media. 

Olistnirtive  diseases  of  the  nose  which  lead  to  rarefaction  of  the  air 
posterior  to  the  obstruction  (during  (he  act  of  inspiration)  induce  con- 
gestion of  the  nasal  aiul  epipharyngeal  mucosa,  and  have  a  direct  elTect 
upon  the  congestion  of  the  mucosa  of  the  Eustachian  tubes  and  the  mid- 
dle ears.  Tliis,  after  a  time,  results  in  retrograde  changes  of  an  inflam- 
matory type,  as  chronic  catarrhal  otitis  media.  It  is.  therefore,  apparent 
that  nasal  or  epiphar\-ngeal  conditions  which  markedly  depart  from  tl»c 
normal  may  lend  to  cnlarrhnl  processes  of  the  tympanic  cavity.  •  * 

The  influences  of  climate,  age,  and  sex  have  more  or  less  to  do  with  the 
causation  of  tlie  diseiuse.  The  clinmtic  conditions  found  in  mast  plnefs 
in  the  temperate  zones,  and  especially  near  great  Inxlies  of  water,  are 
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parlicularlv  njij^ravating  to  this  class  of  cases.  The  disease  is  not  one  (if 
youiig  oliildhotKl,  I>ut  appears  loore  prominently  in  younfj  or  middle 
adult  life.  It  is  found  in  about  equal  proportions  in  males  and  females, 
althouf^h  it  is  probably  found  more  often  among  the  males,  as  they  are 
more  exposed  to  the  inclemencies  of  the  weather. 

The  disease  is  tisimlly  bilateral,  although  in  a  few  instances  it  is  iini- 
latcnd.    Wlien  nnilatcrul  it  is  mon»  often  fdund  in  the  left  ear. 

The  use  of  alcohol  and  tobacco  lowers  tlie  resistance  of  the  mucous 
membmne  and  undoubtedly  favors  the  production  of  the  disease. 

SymptomB.— Subjective  Symptoms. — The  chief  subjective  symptoms 
are  deafness  and  tinnitus  aurium.  In  addition  to  this,  there  is  a  feeling 
of^fulness  in  the  ears.  ' 

Giildiness  is  present  in  a  certain  number  of  cases,  but  is  by  no  means 
a  constant  .symptom. 

Drafnesg. — 1  his  is  the  chief  symptom  of  the  disease,  and  is  usually 
the  one  which  leads  the  patient  to  seek  relief.  In  quite  a  number  of  cases, 
however,  the  tinnitus  is  so  much  more  annoyinjj  than  the  deafness  that 
relief  is  sought  on  this  account.  The  deafness  may  at  first  be  so  slij^ht 
and  so  insidious  in  its  prepress  that  the  patient  is  unconscious  that  his 
hearing  is  defective.  He  says  his  iiLHl>ility  to  understand  what  is  said  to 
him  is  explained  by  the  slipshcMl  way  in  whi<!li  he  is  spoken  to.  It  is  not 
uncommou  for  such  patients  to  feel  offended  when  it  is  intimatetl  that 
they  do  not  hear  well.  They  are  very  apt  to  reply  that  they  can  hear 
when  (hey  are  .spoken  to  in  the  proper  manner.  After  a  time  they  notice 
slight  subjective  noises,  after  which  it  is  only  a  question  of  a  few  months 
until  they  become  conscious  that  their  hearing  is  defective.  In  some  sub- 
jects, lH>wcver,  the  pnigrcss  is  not  s*j  insidiiMis  as  that  just  dcscriWd.  On 
the  contrary,  it  may  be  very  rapid,  then  after  a  time  seemingly  remain 
stationary  for  months  (»r  years.  The  deafness  may  again  suddenly  Ijeeome 
worse,  and  so  continue  througJHhUt  life.  The  rapid  prf)gress  made  is  not 
indicative  of  the  severity  of  the  inflammator}'  process,  but  rather  points  to 
the  fact  that  certain  vital  parts  have  become  involve^l,  thereby  limiting  the 
soun<l-conducting  function  of  the  auditor}'  apparatus.  If  the  changes 
wliirh  take  place  in  the  niidille  ear  are  limited  to  the  nnieosa  of  the  tym- 
panic cavity,  the  ileafness  is  slighter  and  less  rapid  in  its  progress; 
whereas  if  the  ossicular  chain,  the  round  or  the  oval  windows  are  involved 
in  a  marked  degree,  the  (Jeafness  comes  on  suchtenly  and  is  more  pro- 
nounceil  in  diaraeler.  It  is  Ituportant  to  Ih'ar  this  In  tnimi,  as  otbe^^\-i.se 
it  is  not  passible  tn  understand  why  in  one  case  f>f  simple  chronic  catar- 
rhal otitis  Tueiiia  there  is  such  slight  deafness,  wliilst  in  another  there  is 
marked  and  sudden  increase  in  the  deafness. 

TinnilH.t  aurium  is  a  symptom  which  is  almost  constantly  present 
in  greater  or  less  degree.  When  it  is  present  the  patients  are  often  very 
mucli  annoyed  by  it.  Their  .sleep  and  rest  at  night  are  interfered  with. 
'I^ey  sometimes  laecome  nervous  and  hysterical,  and  if  relief  cannot  be 
afTordwl  they  are  apt  to  l>«*omc  morose.  TJie  noises  in  the  ears  an<i  the 
head  assume  almost  any  variety  r>f  srHmds  or  tones,  ranging  from  simple 
pulsating  murmurs  to  thun<lering  noi.ses,  or  reports  like  the  shot  of  a 
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pistol  or  a  cannon.  In  inanv  lliey  are  of  a  whistling  or  singing  character, 
whilst  in  others  tliere  is  a  buzzing,  or  dripping  of  water.  They  may  be 
ninsical  or  simply  noise.  They  may  \ie  mild  or  very  inten.se.  They  may 
l>e  constant,  intermittent,  or  recurrent.  U  is  doubtfnl  if  the  noises  io 
simple  catarrhul  (jtiti.s  media  ever  assume  the  form  of  spoken  language. 
Cases  which  st^m  to  hear  voices  and  to  receive  messages  and  revelations 
probably  have  a  central  lesion  of  the  cortex.  The  brain  may  other\vise 
be  practically  nonnal,  so  that  the  psychological  phenumena  referred  to  the 
organ  of  hearing  may  be  the  only  evidence  that  the  patient  has  departed 
from  the  normal  mental  state.  The  case  of  Joan  of  Arc.  which  has 
excited  so  much  historic  and  romantic  interest,  possibly  belonged  to  this 
class. 

In  some  ca.scs  the  tinnitus  is  synchronous  with  the  heart  beat,  whilst 
in  otfiers  it  is  very  irregular  in  rhythm.  Various  explanations  have  l>een 
given  to  account  for  those  casvs  in  which  the  noises  are  synchronous  wiih 
the  cardiac  pulsations,  none  of  which  seem  to  explain  them.  The  most 
probable  explanation  is  that  in  some  way  or  other  the  vibratory  thrill  of 
the  aileriesof  the  tympanum  is  Imparted  to  the  uiembrana  tympani  and 
tfie  ossicular  cliain  in  such  a  way  as  to  be  transmitted  to  the  labyrinth, 
from  whence  the  .sensation  is  conveywl  through  the  auditory  nerve  to 
the  brain  centre,  where  it  is  appreciated  as  sound.  The  tinnitus  may 
be  very  liigh  or  very  low  in  pitch,  and  in  either  case  it  is  indicative 
of  an  advanced  stage  of  the  disease.  If,  on  the  other  hand,  they  are 
medium  in  pitch,  they  are  indicative  of  a  less  advanced  stage.  1^)6 
state  of  the  general  health  very  materially  influences  the  degree  and  the 
character  of  the  noises.  When  the  patient  is  fatigued  they  are  worse. 
If  he  is  affected  by  .some  di.seuse  which  lowers  his  vitality  they  are  worse. 
I  liave  seen  patients  who  wert?  thv  subjects  of  neurasthenia,  in  whom  the 
pulsHttng  noises  were  very  pronounewl.  Some  of  these  patients  di<l  not 
have  ear  disea.se,  the  ["Hilsating  tinnitus  being  only  one  of  the  s\inpto[n5 
peculiar  to  their  nervous  and  anemic  condition.  In  others,  who  were 
subject  to  catarrhal  otitis  media,  the' tinnitus  was  very  much  aggravated 
by  the  neurasthenia. 

The  excessive  use  of  alcohol  and  tobacco  increase  the  intensity  of  the 
noises,  and  may  even  eau.se  pulsating  tinnitus,  ^'nchronous  with  the 
cardiitc  ])iilsjitions,  even  in  ]>ersons  who  are  not  subject  to  otitis  media. 

Autojihony  consists  nf  a  vibration  and  ecluvlike  reproduction  of  the 
patient's  own  voice.  This  sj'mptom  is  sometimes  present  in  the  moist, 
but  more  particularly  in  the  drj'  tj-pe  of  catarrh.  It  is  most  eommonlv 
founil  in  those  cases  in  which  there  is  an  undue  patenc)'  c^  the  Eustachian 
tulte  (.ir  a  steiiasis  of  the  :iame. 

The  paracusia  of  Willis,  or  "paracusis  Willisii,"  is  a  s\'mplnm  wliicli 
is  present  in  well-advanced  eases.  When  present  it  is  an  unfavorah^ 
sign,  and  should  lead  to  a  very  guarded  prognosis.  It  consists  of  »n 
al>ility  to  hear  better  in  the  presence  of  noi.ses  than  in  a  quiet  place. 
Thus  patients  will  hear  better  in  a  street  cat  or  train  than  lliey  do 
in  the  quiet  of  a  country  home.  It  i.s  a  probable  indication  thai  the 
mobility  of  the  ossicles  is  interfered  with  by  ankylosis  or  adhesive  pn>- 
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cossM,  or  tin?  swelling  of  the  raucous  membrane  of  the  tympanic  walls, 
and  that  covering  the  ossicles  may  be  so  great  as  to  interfere  with  their 
mobility,  tliiis  giving  rise  to  the  symptoms. 

Objective  Symptomfl.— The  dramiuad  should  be  examined  with  refer- 
ence lo  its  position,  color,  lustre,  and  reHeclion  of  light.  Fn  infants  its 
position  is  noriiuilly  ut  u  very  obtuse  angle  U*  the  superior  wall  <)f  the 
meatus,  while  in  adults  the  obtuseness  of  the  angle  is  much  less  pro- 
noiinoed.  In  other  words,  in  adults  the  drumhead  is  more  nearly  at  right 
angles  to  the  axis  of  the  external  meatvis  than  it  is  in  ven'  young  children. 
In  infants  it  is  so  nearly  parallel  with  the  superior  wall  of  the  meatus 
that  it  si'ems  to  l>c  a  continuation  of  it.  As  the  tynipunle  ring  develops 
it  rapidly  assumes  a  more  erect  position,  until  it  finally  1ms  tliat  which  it 
tuaintaius  throughout  adult  life.  Its  position  will,  therefore,  depend 
upon  the  iige  nf  the  patient  and  upon  the  completeness  with  which 
<levclopmeut  lia.s  taken  place. 

If  the  Knstaehian  tube  is  clased  for  any  rt'-ason  and  the  air  is  obstmcted 
from  the  tympanic  cavity  the  drmn!u*ad  will  be  drawn  inward  or  retracted. 
This  gives  rise  to  a  change  in  the  reHectIng  surface  of  the  drtimhead. 
and  conse(iucnily  modilics  the  reltcotion.  The  cone  of  light,  whicii  is 
normally  present  with  the  apex  toward  the  lower  end  of  the  liaiulle  of 
the  malleus  while  its  base  is  directed  downward  and  forward  toward  the 
periphery,  wiUeidierdiminijth  in  size,  break  into  one  or  two  whitish  spoLs, 
or  entirely  (]i.sappear.  This  .symptom  is,  in  most  ca-ws,  indicative  of 
retraction  (if  the  dnimhead.  If  there  arc  adhesions  biruh'ng  it  to  the  [)ro- 
montor}'  or  other  portions  of  the  inner  tympanic  wall,  the  surface  of  tlie 
drumhead  will  present  an  uneven  appearance,  especially  after  inflation. 
At  the  points  of  adliCNlivti  it  will  appear  whitish  in  color,  whereas  in  the 
non-adherent  portions  there  may  Ije  a  alight  reddish  color,  due  to  the 
relhx-'tion  of  light  from  the  red  mucous  membrane  of  tlie  inner  tympanic 
wall. 

'ITie  color  of  the  drumkcad  has  been  variously  described  as  of  a  pearl- 
gray,  pinkish-gray,  bluish-gray,  or  ycUowish-gray  membrane.  Some  of 
these  observations  have  been  made  upon  cadavers,  in  which  the  normal 
colors  were  not  present.  By  the  use  of  sucli  lights  as  are  now  at  the  com- 
mand of  most  practitioners,  the  healthy  membrane  uniforndy  presents  a 
pearl-gray  col(»r,  with  here  and  lliere  a  slight  admixture  of  orange  and 
purfile.  The  orange  is  due  to  the  red  reflex  (jf  the  iimer  tympanic 
wall,  though  this  Is  now  regartl«I  as  a  sign  of  spongifying. 

Calcareous  spots  are  sometimes  found  on  the  dnimhead,  even  when 
there  U  no  histf)ry  nf  a  previous  su[>ptirative  process.  They  are  undoubt- 
edly the  remnaiiLs  of  former  inflanunaton.'  changes. 

Ill  the  ttormai  drumhead  there  is  a  distinct  lumhioua  lustre  (I"'ig.  37^1), 
which  is  so  modified  in  chronic  catarrhal  otitis  media  as  to  materially 
lessen  its  smoothness  and  brilliancy.  The  membrane  appears  whitish 
and  velvety  In  texture  in  pnip*)rtion  to  the  amount  of  thickening  it  has 
undergone.  The  re<ine.ss  and  the  plnkisli-gray  color  will  have  disap 
pcared  because  the  vascularity  and  traasparency  of  the  drumhead  are 
diminished. 
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Tilt'  appenmntT  of  tho  finiinhoad  inny  be  inodifiwi  bv  the  presence  ( 
tympanic  secretion.  The  tlark  line  spoken  of  under  Symploms  of  Acute 
Otitis  Medtft,  wliich  marks  the  upper  limit  of  the  secretion,  may  be  present 
in  llii'.sc(;ji.sp.s.  Unlcssthe  thickening  of  the  drumhead  is  so  pronounced  as 
to  interfere  with  its  tnnispurviHv.  the  l)ut>l)U'3of  air  spoken  of  in  (lie  same 
ronneetinn  may  also  he  .seen.  The  presence  of  an  appreeiable  amount 
of  mucus  in  the  middle  ear  is  nsually  a  sign  of  a  subacute  atlju'k,  but 
the  dnimliead  may  be  so  thickened  that  it  is  not  easy  to  discern  it.  The 
opacity  of  the  mucus  increases  with  its  viseidity,  hence  some  estimate  may 
be  made  by  tills  observation  as  tr>  the  character  of  the  secretion  pivseni. 
In  those  cases  in  which  (he  drnndtcad  is  atrophietl  in  circumscribed 
areas  the  secretion  may  be  clearly  seen  at  these  points,  while  at  the  more 

opaque  and  thickened  areas  its  presence  can- 
not l>e detected.  If  there  is  a  larget|iuii)tity  of 
Eiiueus  in  the  middle  ear  the  dnimheud  niay 
bnlge  outwani  in  its  entirety  if  non-adherent, 
or  in  piirt  if  there  are  adhesions. 

Prognosis.  —  'I'hr  nirability  of  chronic 
otitis  media  is  suiiicwliat  in  proportitin  to 
its  chronicity  and  the  pathoU)j;ical  clianges 
in  the  essential  structures  of  the  tyuipunic 
cavity.  If  the  tliisease  is  of  recent  t>ccurrence 
and  the  morbid  chanj^cs  are  .slight,  the  prog- 
nosis is  quite  favnrable.  If  the  disease  is  of 
long  standing  and  pronounce*!  degencratire 
changes  in  the  mucous  membrane  covering 
tlie  ossicles  or  the  membnina  tympani  liave 
occurreil,  the  prognosis  as  to  the  restoration 
of  hearing  is  not  good. 

Treatment.— The  treatment  shouhl  take 
two  general  factors  into  account,  namely,  the 
etiology  and  the  piithologicnl  changes  pn'sent 
If  the  chronic  di.sease  is  the  offspring  of  an  acute  catarrhal  process,  the 
causes  of  the  acute  disease  should  be  determiner!  and  eradicated  if  pos- 
sible. If  the  patient  has  been  subject  to  cither  of  the  forms  of  rhinitbor 
siniiitis,  ht  should  be  treated  acronlingly.  Kthmoiilitis  and  sphenoiditts 
are  particuUrly  responsible  for  otitis  media.  Too  little  attention  has 
been  given  to  the^e  cavities  in  the  treatment  uf  ear  disease.  I  have  scru 
a  number  of  coses  in  wiiich  the  ethinoiilal  and  sphenoidal  disease 
was  the  chief  cause  of  otitis  media.  Afi[fro]>riale  tn'atnient,  sufxienl 
or  otherwise,  add^t^ssc^l  to  the  sinuses.  sp**edily  relieveil  the  ear 
disease.  The  symptoms  of  mild  chronic  ethnioiditis  and  sphenoiditfs  an* 
not  so  obvious  as  to  attract  the  attention  of  the  physician  to  them  unlfss 
he  luis  ha<i  unusiuil  opportunities  for  making  such  observations.  The 
patient,  perhaps,  only  complains  of  a  "dropping"  into  the  thnwf.  An 
exaniitiiititui  i)r  the  epiplmryiix  and  posteriftr  choana'  nmy  slum-  a  niueo- 
puruleiit  secretion  Mowing  over  the  posterior  end  of  the  middle  turhinfll 
on  to  the  posterior  wall  of  the  epipharyux.   .\ntorior  rhinoscopy  shows  llie 
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iniddir  tiirhinal  closely  approximated  to  the  septum.  Tlie  divulsion  of 
the  middle  liirhiiinl  away  from  ihe  septum,  or  its  partial  or  complete 
removal,  will  often  exert  a  very  favoral>lie  influence  upon  the  course  of  the 
aunil  disease.  In  some  cases  it  may  be  necessary  to  make  a  total  exen- 
teration of  the  ethmoidal  cells  and  to  remove  the  anterior  wall  of  the 
splieiioichil  sinus. 

If  the  ear  disease  is  due  to  tonsillar  disease,  the  treatment  should  he 
directed  to  it,  total  ablation  of  the  tonsil  witli  iLs  capsule  iutact  bciug  the 
best  method  of  procedure. 

Adenoids  and  infiainmatory  processes  of  the  cpipban-ngeal  mucous 
membrane,  if  present,  should  be  treated.  The  prcsw'ncc  fif  adetioids  often 
perpetuates  a  chronic  epipliaryngitis,  hence  the  removal  of  the  adenoids 
exerts  a  favorable  effect  upon  the  epipharyngitis.  As  the  pharyngeal 
inflammation  extends  by  continuity  of  tissue  to  the  Eustachian  tube  ami 
middleear,  it  is  obvious  thjit  the  removal  nftlicadenoi^ls  or  their  remnants 
will  exert  u  very  favorable  influence  upon  the  course  of  the  ear  disease. 

Wlien  the  stnictnres  adjai^nt  to  the  Kuslachian  tiiW"  have  lieen  free^l 
fnMu  morbid  processes,  the  ear  may  be  treated  for  the  removal  of  the 
local  morbid  tcsions  and  to  restore  the  mechanical  criuilibrium,  which  is 
so  essential  to  normal  hearing. 

The  tympanic  cavity  should  be  inflated  for  three  purposes,  namely: 
(tt)  To  force  the  secretions  from  the  t\'mpanic  cavity  and  Eustachian 
tulK';  f6)  to  restore  the  erpiilibrium  of  air  pressure  on  the  two  surfaces 
of  the  membrana  lymfiani;  and  (<•]  Ut  improve  the  arterial  and  lymphatic 
circulation  of  the  Mning  mucous  membrane.  (.See  Principles  of  Tym- 
panic Inflation,  and  MetluKis  uf  'rympanic  Inflation.) 

The  air  should  tie  rarefie<l  in  the  external  meatus  wth  l)el- 
stanche's  rarefacteur  after  each  inflation,  as  tliLs  increases  the  passive 
hyperemia  of  the  Inflamed  inembmne  and  pntmotes  the  aljsorption  of 
the  inllauunator)-  exudates.  It  also  reduces  Ihe  annoying  tinnitus 
usually  pn-sent  in  this  di.teasc. 

The  meclianical  removal  of  the  secretions  from  the  middle  ear  may  be 
a<'coniplished  by  paracentesis  {Schwartze)  or  incision  of  the  flnimhead 
and  by  suction  applied  to  the  external  meatus.  This  procctbire  is  only 
indicated  when  the  secretions  are  so  heavy  or  tenacious  as  to  resist  Inking 
discharged  through  the  Kustachian  tul>e,  or  the  tiilx?  is  olwlrncted  by 
disease.  The  incision  rdiould  I*  long  ami  curved  (see  Incision  of  the 
Membrana  Tympani),  as  in  acute  sujipurative  otitis  media  before  per- 
foration. 

Even  then  the  secretions  wilt  not  Bpjx>ar  in  llie  meatus  for  several 
minutes  or  hours,  unless  the  middle  is  forcibly  inflate*!  or  suction  is 
applied  I41  the  meatus.  The  meatus  should  l>e  lightly  packe<I  with  a  strip 
of  gauze  for  a  few  hours,  at  the  end  of  which  time  it  will  be  .>taturated 
with  ihe  secretion.  After  thoroughly  cleansing  the  meatus  with  a  colton- 
wound  applicator  it  should  l>e  refilled  with  gauKc.  The  incision  ustinlly 
closes  in  from  one  to  three  days,  and  should  be  repeated  if  marked 
bulging  of  the  membrana  tympani  reap|>eiirs. 

When  tlie  secretions  arc  more  serous  in  character  drainage  is  facili- 
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taled,  aa  suggested  by  Folitzer,  by  having  the  patient  take  a  swallow  ol 
water  in  his  mouth,  theu  inclining  Iiis  Iiead  well  forward  and  somewliat 
towani  the  opposite  side,  thereby  causing  the  axis  of  the  Kastachian 
tube  to  stand  perpendicular  to  the  plane  of  the  earth.  The  patient's 
head  should  ^be  held  in  this  pasition  for  two  or  three  minutes,  to  allow 
the  secretions  in  the  middle  ear  to  gravitate  to  the  U*mpaiiic  end  of  the 
Eustachian  tube.  At  the  end  of  tliis  time  the  patient  should  swallow  tht* 
water  held  in  his  mouth,  thus  opening  the  phar\-ngpal  end  of^the  tulje  and 
allowing  the  secretions  to  flow  into  the  pharj-nx.  jVs  I'olitzer  says,  shortly 
after  this  procedure  the  membrana  t\Tnpani  presents  a  grayish  color, 
whereas  before  it  the  membrane  was  yellowish  in  co  or. 

The  passive  In-peremia  of  tlie  mucous  membrane  of  the  Eiistaciuan 
tube  gradually  sulxsides  during  the  treatment  by  inflation,  and  the 
patency  of  the  tube  b  gradually  restored.  The  secretions  also  dioiiaisli 
in  quantity  and  In  consistency,  and  the  tube  becomes  adequate  to  cany 
on  its  drainage  and  ventilating  functions. 

In  rare  instances  the  swelling  of  the  tube  persists,  and  it  may  l>ecome 
necessary  to  make  local  applications  of  weak  zinc,  silver,  ammonium 
chloride,  ol.  eucalyptus,  and  the  vapors  of  menthol  to  the  tube.  Gener- 
ally speaking,  tliesc  remedies  are  of  sUglit  value,  a  better  procedure 
being  the  administration  of  liepatic  and  saline  aperients.  I  have  found 
mechanical  vibrations  behind  tlie  angle  of  the  inferior  maxilla  verj'  useful 
in  opening  the  Eustachian  tube  when  it  resists  the  usual  methods. 

.\.  H.  Buck  has  re(T>mmended  tlie  introduction  of  medicated  bougies. 
Politzer  uses  a  small  violin  string  cut  into  suitable  lengths  for  this  purpose. 
They  are  soaked  in  a  saturated  solution  of  the  nitrate  of  silver,  dried, 
and  intr(Mluced  through  a  catheter  as  far  as  the  isthmus  tubs,  and  left 
there  for  from  three  to  five  minutes;  from  three  to  four  applications  often 
open  the  tubes. 


ADHESIVE  PROCESSES  IN  THE  MIDDLE  EAR. 

Synonyms.— Sclerosis  of  the  middle  ear;  otitis  media  catarrhalls 
chronica;  dry  catarrh  of  the  middle  ear;  otitis  media  catarrhalis  sicca; 
4)liti.s  media  sclerotica;  prolifemus  iiinammation  of  the  middle  ear. 

Etiology. — The  causes  of  adhesive  processes  in  the  middle  ear  are 
not  fully  uiHlerstiKiil.  It  is  probable  that  sevend  eoiidilions  are  inchicleil 
under  this  title.  Exudative  catarrhs  of  the  middle  ear  often  seem  to  l* 
attended  by  the  fonnation  of  adhesive  processes,  anil  wrv.  often  followed 
by  their  appearance.  They  sometimes  appear  without  lieing  preceiied 
by  a  secretive  or  exudative  catarrhal  inHammation.  Tlie  tnipluc  centres 
or  tracts  seem  tojbc  at  fault.  The  onset  and  progress  of  the  disease  nre 
insidious  and  go  on  to  pronounced  deafness.  The  lab^Tinlh  is  quite 
often  involved,  probably  from  the  same  tropliic  influence-s.  The  mucous 
membrane  annnid  the  oval  window  is  esj)ecially  afTe<*ted.  and  the  dni- 
tricial  contraction  of  tlif  lihrons  bunds  often  fixes  the  sUiimvs  Hnnly  in  ilw 
wiiuU>w.    Atrophy,  fatty  anij  colloidal  degeneration  of  the  labyrinth  oflca 
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simullaneou-sly  or  precede  the  solerolic  processes  in  the  middle  ear. 

&c  ndhe,sivc  processes  resulting  from  exudative  cfttarrh  of  the  middle 
ear  arc  iio(  attended  hy  such  pronounced  dcafnes-s,  and  arc  marked 
by  decided  symptoms  even  in  tlie  early  stages.  In  tlie  tro7>hic  or 
uisidioiis  form  s^'mptoma  do  not  usually  manifest  themselves  until  the 
disease  is  well  advanced. 

The  etiologj-  may  be  .summarized  as  follows: 

(o)  Exudative  or  moist  catarrh  of  the  miil<lle  ear.  There  is  some 
doubt  ill  my  mind  u.s  to  the  causative  influence  of  moist  (iitarrhs,  as  in 
children  in  whom  it  most  frequently  occurs  the  adhesive  processes  are 
rarely  found. 

(6)  Trophic  disturbances  affecting  cither  the  middle  ear  or  lab\Tinth. 
It  appears  in  some  cases  to  affect  the  lalijTinth  first  and  extend  to  the 
middle  ear.  It  is  probable  that  I>olh  the  middle  earnnd  labyrinth  arc 
affectefl  at  the  same  time,  although  tlie  symptom.s  may  l>Cfome  manifest 
in  one  curlier  than  in  the  other.  It  is  <|uite  prolmble  that  hyperosto.si.s  or 
sptmgifying  rif  the  Iwmy  oajxsule  of  the  labyrinth  i.s  mistakenly  diag- 
nosticated as  an  adhesive  process. 

Pathology. — The  adhesive  processes  may  be  classified  as  either  diffu.seil 
or  cir<iiniscril>ed.  The  diffused  type  usually  arises  from  an  exudative 
chronic  catarrh;  the  riwunisfriljed  tyfx' from  trophic  dis(urbanc*is. 

According  lo  Politzor,  "the  structumi  changes  in  the  mucous  mem- 
brane eon.sist  in  [lartial  or  total  traasfoniiation  of  the  newformed  round 
cells  into  fibrous  connective  tissue,  interstitial  hypertrophy  of  the  mucous 
membrane  with  retrograde  metomorplKxsLs  of  the  newforme<l  tissue, 
shrinking,  sclcrasis,  atrophy,  ami  calriHcation." 

In  those  cases  in  which  the  secretions  arc  still  abundant  the  mucous 
membrane  is  hypcrcmic,  spongy,  or  gelatinous,  and  yellow  or  bluish 
red  in  color.    The  surface  is  uneven  and  ragged  in  ap|>earancc. 

.'Vfter  the  ninlst  stage  has  subsided  the  membrane  l)ecomca  smooth,  very 
tliick,  an<l  lirinly  attatJie<l. 

In  the  diffused  or  injtidimi.t  type  tlie  chang4\s  seem  to  proceetl  from  the 

f>erii»steum  lo  the  epithelial  surface  of  the  iu('iTd)nin<'.  Tlie  favorite 
ncalion  for  the  adhesive  process  in  these  cases  is  about  the  oval  window 
(spongifying?).  The  gross  appearance  on  inspi'ction  through  an  oi>en- 
ing  in  the  drumhead  shows  verj'  little  evidence  of  the  true  condition.  The 
eontniction  and  CHlcilication  lake  place  in  the  deeper  |>ortions  <>f  the 
mucosa  and  fix  the  foot  plate  of  the  sta)>es  in  the  oval  window. 

In  anotherdass  of  cases  numerous  fibrous  bands  form  in  the  middle  ear. 
'Hiey  may  extend  from  tlie  ossicles  to  the  walls  of  the  tympanum  or  from 
ossicle  to  ossicle;  or  they  may  extend  from  the  wall  to  the  dnimliea<i. 
The  ossicles  are  thus  liound  together,  and  the  linnnficad  is  dniwn  by 
contracting  fibrous  bands  to  ihc  fixed  walls  of  the  middle  emr.  'i'he  nor- 
mal tension  of  the  ossicular  clmin  and  drumhead  is  thereby  unbtdanceit. 
and  si^rious  interference  with  hearing  occurs. 

In  fetal  iifc  bands  or  folds  of  mucous  membrane  exist  in  the  same  ploces 
often  wciipie*!  by  fibrous  formations  in  the  ailhesive  pr<x>ess.  They  are, 
then'forc,  only  pen'ersions  of  an  earlier  endtrvonal  fonnation.    Aixvrding 
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to  To>nilxf  and  von  Trolt-icli  Ilu*  bands  are  soiuctinies  transformed  by 
calcareous  (leposif.s  into  Uniio-likc  processes. 

In  addition  to  the  fori'j^oing  ctiuiigi^,  the  nrticulutions  of  the  ossicles 
inuy  be  ankvlosi'd  by  fibrou.s  formations  or  liy  the  deposit  of  lime 
salts.  Ill  eitlier  event  ihu  vibratory  fiinetion  of  the  rhain  of  a-isielrs  Is 
impaired. 

The  mucous  memlirane  of  the  entire  attic  in  rare  cases  undergoes 
calciHcatioii,  and  a  ]>artial  or  complete  obliteration  of  the  atlic  results. 

The  clianges  in  l}»e  Ktistiicliiaii  tiilM-s  arc  lar^'Iy  de|>L'ndent  U[.K)n 
whether  tlie  inid<Me-<"ur  disease  is  of  the  diffused  (riioist  catarrh)  or  tif 
the  circiiiiiscrilMMl  variety.  In  the  diffuse<l  tyjK*  the  tube  is  similarly 
affected,  while  in  the  trophic  type  it  is  usually  normal.  The  lumen  is 
obstructed  in  the  iliiTustHl  varii'ty,  while  it  is  unaffected  in  the  circuin- 
scrilM'd  type. 

Both  ears  are  alfecfed  except  in  rare  cases,  lliis.  together  with  the  fact 
(hat  it  rarely  occurs  in  children,  in  whom  moist  or  exudative  rntarrlLS  are 
most  eouuntni.  nitlier  iliscredils  exudative  catarrh  as  the  cause.  AMicn 
it  occurs  in  children  it  is  usnally  easy  to  trace  it  to  disturlw net's  of 
mitritiiin,  scrnfula,  etc. 

Symptoms.  —  It  is  onnvenicnt  to  study  the  symjttoms  under  the  (a) 
drumliead,  (h)  the  Eustachian  tubes,  and  (c)  the  subjective  ^'mpinms. 

{a}  The  drurnkcad  is  thickened,  histrelesa,  and  opaque.  Areas  of 
opacities  more  or  less  shar|)ly  defined  may  sometimes  be  seen.  In  s<^mc 
cases  they  are  sharply  tiefined,  and  appear  as  clialky  white  deposits,  while 
in  others  they  niier^^e  into  the  siirroundinK  tissue  with  ill-<lefine<]  bonlers. 
Tliey  "re  teniliuous  and  ^ray  in  color.  The  spaces  between  the  whitish 
deposits  appear  dark  or  bluish  in  color. 

The  handle  of  the  malleus  appears  less  distinct  and  wider  than  norraal 
on  account  of  the  thickened  condition  of  the  drumhead.  The  cone  of 
light  is  shortened,  irregular,  or  entirely  broken.  The  handle  of  the  mal- 
leus is  drawn  inward  and  backward,  and  is,  therefore,  foreshortened. 

The  adkeaire  hands  may  be  attached  tt>  the  drumhead  and  cause  cir- 
cumscribed retractions.  The  relractei:!  areas  may  also  be  due  to  atropby 
or  to  direct  adhesions  of  the  dnimhead  to  tiie  inner  tympanic  wiill. 
Tliey  a]>pear  as  rounded  or  oval  depressions  (Fig.  '{71). 

Sehwarize  called  attention  to  a  distinct  reddish  glimmer  around  the 
umbo  as  indicating  a  circumscribed  inHanimation  (insidious  tj-pe) 
arovmd  the  oval  window.  In  these  cases  the  drumhead  is  usually  nomial, 
although  it  is  nceasionaltv  opaque  or  atrophic.  These  cn.ses  are  now 
generally  ivcogntzed  as  liyperostosis  tjf  the  Imjiiv  capsule  of  the  labyrinth. 

The  external  meatus  is  usually  devoid  of  cerumen,  although  it  may  be 
covereil  by  a  dense  brown  secretion- 

(b)  In  the  diffused  variety  the  Eustachian  tnl>es  may  be  more  or  le« 
obstructed  by  fibrous  formations  in  their  lumen.  In  the  circumscribol 
variety  they  are  usually  normal. 

(c)  The  subjective  symptoms  vary  according  to  the  dt^ree  of  involve- 
ment of  the  middle  ear  and  lubyrinth.  They  also  vary  with  the  localioa 
and  character  of  tlie  lesion. 
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Perhaps  the  most  common  an<l  most  pronounced  subjective  sjTnptom 
Is  tinnitus.  If  thr  rlwcnst^  is  wcl!  advaru'ed  it  is  cnntinnoiis,  iilthnii^h  its 
intensity  varies  with  liie  atitiospheric  r-onditions  and  constitutional  vigor 
of  the  patient.  If  tired,  worrie<i,  or  weakened  from  excessive  alcoholic 
beverages  or  illness,  they  become  more  pronounced.  The  noises  vary 
in  rhamc'ter  and  intensity  in  dilTerenl  and  in  the  same  indivithiul. 

D islurhances  of  hearing  may  appear  simnltaneoiisly  witli  the  tinnitus, 
although  the  subjective  noist's  usually  appear  first.  The  noises  increase 
with  the  deafness,  altliough  in  many  v^s^es  they  diminish  until  with  com- 
ph'te  (Jeafness  there  are  none. 

/'o/h  is  rarely  present,  although  hyperesthesia  acoiistica  is  often  a 
j>rominent  s\-mptom  in  the  early  stages  of  the  disease.  It  is  especially 
marked  in  the  presence  of  slirill  tones  and  loud  speech. 

"SloTenrWsstjidditiesaaiMX  fulness  in  //u'/f^Wan' experienced  in  thecases 
in  which  tiiere  is  continuous  tinnitus.  In  some  eases  the  M^ni^re  group 
of  symptoms  are  present,  uspeeially  when  there  is  a  .sudden  inerease  in  the 
deafness.  It  is  pr*)bably  (hie  to  a  sudden  deposit  tjf  an  exuthife  in  the 
labyrinth.  The  gi<Idines,s  is  sometimes  persistent,  while  in  others  it 
grudually  disappears  without  apparent  damage.  Aprosesia  nr  ilifheulty 
in  fixing  the  atiention  is  sometimes  eompluine<i  of. 

I'he  hearing  is  disturbed  in  proportion  to  the  interference  of  sound 
conduction  to  the  oval  window  through  the  dnimliead  artd  fwsicles  and 
the  degree  of  pathological  ehan^es  within  tlie  lab\Tinth.  The  patient 
hears  at  greater  distanres  at  one  lime  than  at  untJtiier,  although  the  varia- 
tion is  not  as  great  as  is  ohservetl  in  orrlinary  catarrhal  otitis  media  with 
secretion.  The  condition  of  the  patient  influences  the  hearing  to  a  marked 
degree.  He  hears  better  in  the  morning  when  vigorous  than  he  does 
towani  evening  when  wean*.  Mastication  i»f  the  food  tempoparily 
increases  the  deafness. 

Hearing  far  speech  may  be  very  p«Kir,  while  the  finest  variations  in 
music  may  be  distinguished,  or  the  falling  of  a  snudi  instrument  may  l)e 
distuictly  heart!  (Politzer). 

Panicnsis  H'illisii,  nr  ability  to  henr  J>e(ter  in  n  noisy  place,  jls  iii  a 
street  car,  than  in  a  rpiiet  room,  i.s  rpiite  characteristie  of  this  alfeeliim. 
It  is  my  custom  to  ascertain  in  even'  case  whether  or  not  this  .symptom 
i.s  present,  as  it  gives  a  fair  indication  as  In  the  prt^nosis  of  the  dis- 
ease. It  should  not  l>e  assumed,  liowever.  that  the  patient  cannot  be 
Iwuefitcil  by  treatment  In'eau.se  this  symptom  i.s  present.  The  ordinary 
treatment  by  inflations  and  uni.ssuge  will,  liowever,  usually  fail  to  altuni 
relief.  More  radieal  measuivs,  to  lie  deserilieil,  will  in  some  instances 
prove  rfr<-<lnal. 

The  ConTBe  of  the  Disease. — The  course  of  the  di.sease  Ls  progressive, 
although  it  is  not  .steiwly  in  its  a'lvaneement.  It  rarely  pn^n-sses  by 
gradual  increase  in  deafness,  but  goes  by  leaps  and  Iniunds.  It  often 
remains  stationary'  for  years  and  then  suddi'idy  lH*eome.s  worse.  It  is 
always  progiT-ssive.  as  it  is  due  to  degen4Tative  pathological  changes  in 
tissues,  as  roiitmetion,  calcification,  and  ossilication.  These  c<indilions 
arc  slow  in  development,  on  account  of  the  nature  of  tlie  |>atlut]iigieal 
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process.  Tliey  progress  by  leaps  because  the  changes  may  involve  por- 
tions of  the  tissue  but  littlt*  concenie<i  in  the  function  of  hearinjf,  until 
finally  it  encroaches  upon  tissue  intimately  concerned  in  audition,  and 
hearing  suddenly  becomes  impairet].  This  does  not  necessarily  mean 
that  the  patlioh^ica]  pnx^ess  has  suddenly  increased,  but  that  it  has 
invaded  functionating;  tissue.  The  disease  mrely  goes  on  to  complete 
deafness. 

In  the  insidious  or  trophic  type  of  the  disease  persistent  tinnitus,  often 
of  a  most  aggravated  character,  may  exist  for  years  without  deafness. 
The  tropliie  intersltial  clianges  are  chiefly  about  the  fenestra  of  tlie  vesti- 
bule (oval  window).  Finally,  the  foot  plate  of  the  stapes  is  ankylosed, 
and  deafness  becomes  a  pronounced  symptom.  These  cases  arc  often 
mistaken  for  iiervous  tinnitiut  until  the  deafness  sets  in  (spongifying) . 

Politzer  says:  "In  the  greater  number  of  cases  in  which  ankylosis  d 
the  stipes  was  obsen'ed  postmortem,  1  found  from  the  history  of  the 
patient  that  the  decrease  of  hearing  occurred  after  tlie  existence  of 
subjective  noises  for  ten  or  fifteen  years,  ami  the  progn'ssive  increase 
of  deafness  was  very  gradual.  In  these  cases  there  was  generally  a 
markcf]  negative  Hinn^,  with  sometimes  lengthene<l  and  sometimes 
diminisiu'<]  duration  of  perception  through  the  cranial  bones;  the  latter, 
especiallv  when  the  disease  had  exisle<l  for  u  long  time,  and  in  oM 
age.;- 

\\  hen  unilateral  ndliosive  Inflammation  has  existed  for  a  long  time  and 
the  other  ear  sul>SM|uentlv  becomes  involved,  the  progress  in  tills  ear  is 
quite  rapid,  in  contradistinction  to  the  progress  in  bilateral  involvement. 

In  rare  cases  a  change  for  the  better  takej;  place  spontaneously.  This 
may  Ijc  permanent,  or  it  may  be  followed  by  a  sudden  increase  of  the 
deafness  and  linnitu.s. 

Diagnosis.— I  o)  Tliickening,  contraction.?,  and  chalky  deposits  in 
the  tininiheud. 

(b)  The  drnmheafl  often  presents  a  ground-glass  appearance. 

(c)  Marked  negative  Uinn(5  with  loss  of  hearing  for  low  tones  slums 
mi<ldlp-par  involvement. 

{d)  Aithesivc  bands  may  l»e  present,  anri  the  Hinn<5  test  doe.i  not  show 
a  marked  negative  ivsuit.     Labyrinthine  involvement  prol.>al>ly  present. 

(e)  High  tones  arc  lieard  iR-'ttcr  than  low  ones.  In  some  cases,  how- 
ever, there  is  loss  of  hearing  for  high  tones,  thereby  indicating  laby- 
rinthine Involvement. 

(/)  By  the  use  of  Slegle's  otoscope  {Fig.  372)  the  dnimliead  may  l»e 
made  to  move  hack  and  forth  under  alterniile  suction  and  pressure.  If 
adhe.SH)ns  lire  present,  the  dntmheud  will  remain  fixed  at  these  |x>ints. 

(j)  InflatiiHi  of  the  nilddh^  ear  will  cause  thin  portions  of  the  drum- 
head, when  present,  to  bulge  outward  like  Ijubbles.  Impmvemeiit  of 
hearing  usually  lasts  while  the  bubbles  remain  inllate<l.  The  a^lherrnt 
parts  remain  unmoved  under  inflation. 

(h)  Marked  nmvement  of  the  handle  of  the  malleus  precludes  anky- 
losis of  the  malleus  and  iticns.  Ankyhisis  of  the  Incus  diminishes  the 
movement  of  the  mnlleiKS.. 
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Prognosis.  ^The  pit^osis  will  be  studied  under  two  headings,  namely : 
(I  '  'i'hf  incin- fiLvoniliU'si^^ns.and  (2)  theniifavoraMe.si^ns. 

Tl»  More  Favorable  Signs. — (a)  Kihrous  linnda  following  the  secre- 
tive form  of  catarrh  are  more  favorable  than  those  from  the  insidious 
type  which  are  more  often  as-wwiated  with  labyrinthine  disea.so.  (6)  If 
the  case  Iia.s  not  prtigressed  ti)  a  hig[i  degree  uf  rleafness  the  prognosis 
is  more  favorable,  [c)  If  subjective  noLses  have  been  but  litlh'  mani- 
festetl,  the  pruguosLs  is  more  favorable,  {d)  Good  bone  conduction  is 
also  a  favorable  sign,  (e)  Improvement  in  hearing  and  tinnitus  after 
inflation  is  a  ^ixmI  sif^n. 

The  Unfavorable  Signs. — (a)  Karly  deafness,  (b)  Slight  or  no  incn*ase 
in  the  hearing  rlLstance  after  inflation  of  the  middle  vat.  (c)  Diminlshwl 
Iwne  conduction,  (rf)  Advanced  age.  {e)  Constitutional  ailments.  (/) 
Heredity. 

It  should  be  said  that  romph'te  restoration  of  bearing  Is  not  possible 
in  any  of  tlie  cases,  as  tlie  ehunges  have  Iieen  of  long  duration  and  are 
retnigrade  in  cbarBcter. 

Treatment. — This  is  most  conveniently  divided  into  (a)  non-surgical 
and  (6)  surgical  trrntment.  The  purpose  nf  treatment  should  be  three- 
fold, namely,  to  improve  the  hearing,  mitigate  the  tormenting  subjective 
nois<\s,  aiul  check  the  progress  of  the  disease. 

Hon-sorgical  Treatment. — Tlie  form  of  treatment  most  in  vogue  among 
physicians  in  America  is  infiation  of  the  middle  ear,  by  either  tlie  PoHtzer 
method  or  through  the  Kustncbian  catheter.  Pohtzer  claims  \yeX\ev 
results  by  his  method  than  by  the  use  of  the  catheter.  This  is  probably 
flue  to  the  fact  that  the  Kustachian  tubes  arc  usually  quite  patent  ami 
easily  inflated  l>y  the  bag.  Those  cases  which  show  improvement  after 
Ihe  use  of  the  air  bag  are  more  favorable  for  treatment  than  those  which 
show  no  unproveinent.  The  longer  the  improvetl  hearing  continues 
after  each  inflation  the  more  hopeful  is  the  prognosis.  The  object  of 
middle-ear  inflation  is  to  restore  the  normal  air  pressur(^  to  the  cavity  of 
the  middle  ear  and  to  stretch  or  break  down  recent  adhesions.  It  is  quite 
probable  that  but  little  effect  of  this  kind  is  prodnce*!  by  this  procedure, 
except  in  the  early  stages  while  tfic  adiiesive  bnn<l.s  are  slight  and  fnigile. 
The  chief  use,  therefore,  of  intratympanic  inflation  is  to  Cfjualize  the  air 
pn-ssurc,  and  thus  overcome  in  some  measure  the  pressure  upon  the 
labyrinthine  fluid  and  auditory  nene  enilings. 

I^cal  medical  freatment  has  but  little  If  any  curative  effect.  The  mcili- 
cated  vapors  and  ncbulie,  so  much  extolled  in  the  medical  Ulerature  a  few 
years  ago,  have  no  appreciable  effect  whatever,  except  such  as  may  Ite 
explained  by  the  inflation  which  usually  acrompanies  their  use.  ^Ve  may 
say  the  same  in  reganl  fo  many  of  the  medicines  injected  thn»ugh  the 
Kustachian  tubes,  as  tlieir  use  is  usually  preceded  by  inflation. 

Numerous  injevliims  liiive  U-en  rec<mimended  for  adhesive  prot^esses  in 
the  middle  ear,  some  of  which  seem  to  be  followed  by  good  results.  Only 
those  wliicb  have  pr<tve*l  of  special  value  will  be  referred  to  here. 

'Hie  following  formula  has  l>een  used  extensively  by  Politwr  with 
favorable  residts: 


COS  "^^^       THE  BAR 

^— Stulii  bicarb. (tr.  x 

Gl>'o«riiii "1  viiij 

AiiiiM*  dcB n  *      ai  — M. 

Ft.  «ol. 

8ig. — Injwl  6  to  8  drop*  Inin  the  mldfUe  ttr  2  to  S  lini«a  per  w«dc. 

Itact.s  miUily  nnd  nloes  not  pause  irritation. 

PUorarpiue  is  aiinther  popular rem<ily,  and  .slmiiid  be  used  in  a  2  per 
cent,  solution,  n  to  ii  drops  being  injectei!  into  thv  tniddk'  ear.  Perspira- 
tion and  salivation  usually  occurs  while  the  pnti<Mit  Is  still  in  the  office, 
especially  in  those  vaaca  in  which  the  membrane  of  the  middle  ear  is  still 
*"^ff>*  *^il  well  supplied  with  bloodvessels.  In  the  dry  or  trophic  type 
these  symptoms  may  not  occur.  It  should  not  be  u.sed  in  patients  with 
weak  hearts. 

Delstanche  rit-nmnH-nded  that  liquid  i^selinc  he  injf^'ted  into  the 
middle  ear  through  a  Catheter.  M.  A.  <jt>ldstein  has  also  reported 
favorable  results  from  its  u.se.  It  is  claimed  that  it  hd)rlcates  and  softens 
the  fibrous  tissue,  and  that  the  force  used  in  iLs  introduction  stretches 
the  Kbrous  bands  an<l  liberates  the  ossicles.  To  me  it  appejirs  thiit  tlie 
ordy  bi'ticfit  to  be  derived  from  its  use  is  obtained  by  the  simultaneous 
intlatioit  of  the  niithlle  ear. 

Caution. — \Vlmtever  method  of  medication  is  used,  extreme  care  should 
be  exercise<l  lest  t4)0  preat  an  irritation  be  produced  by  the  remwiy 
Temporary  improvement  oidy  follows  exces.sive  irritation.  The  ca.se 
then  rapidly  [iitsses  into  a  worse  condition  than  before  treatment. 

Massage. — The  alleiiiate  rarefaction  and  condensation  of  the  air  in  tlie 
external  acoustic  (amlitoryl  meatus  moves  the  dnim  membrane  back  and 
forth.  As  the  handle  of  the  malleus  is  located  between  (he  layers  of  the 
drum  menihraiie,  it  is  also  propelleil  inward  and  outward  with  the  move- 
ments of  the  <lnimhead.  If  there  are  firm  adhesions  binding  it  down  \(* 
the  pr(>tmnil4>rv,  it  will  not  pei-forni  lhe.se  excursions  unless  there  is  power 
euouj^li  in  the  ntemlmnie  Uy  tear  it  loose.  This  seldom  occurs,  as  the 
adhesions  are  strong  antl  capable  of  resistinjf  con.siderable  fon'c.  Then, 
too,  the  drumhead  is  expansile,  and  will  stn'trh  to  the  point  of  burs^ling 
l>efore  the  cicatricial  adhesions  are  overcome.  Notwithstiinrling,  raarked 
inijirnvenicnt  (K-4'nsionallv  fiilluws  the  use  of  pneumatic  ma.s.snpe. 

Biii^  has  rfcoinmended  proh>npeil  rarefaction  of  the  air  in  the  exlernw 
auditory  meatus  by  the  use  of  au  olive-tlppeil  instrument  inserte*!  into  the 
meatus.  The  tip  is  perf4^^al^M^  and  has  a  valve  at  its  iujier  extremitj'. 
The  air  Is  withdrawn  from  the  meatus  through  the  rubber  tubing,  whert- 
ufKin  the  air  pre-s.sure  clo.ses  the  valve.  In  tliis  way  rarefaction  can  w 
nuiiiitained  for  one-half  to  one  hour.  He  thinks  that  in  some  eases  thtf 
is  an  advantage  over  simj>le  altiTuating  nirefaction  and  condensation  of 
the  air  in  the  meatus. 

Luoae  has  devised  a  spring  probe  with  a  cup-shaped  exlromily  tttfi* 
over  the  short  process  of  the  malleus.  Pressure  is  exerted  U|>on  ib^ 
short  process,  aiui  the  nudleus  nuide  to  move.  This  motion  Ls  trans- 
mitted to  the  other  o.s.sicle.'i,  ankylosis  and  cicatricial  adhesions  \vvig 
stretched  or  bnjkeu  down.     The  treatments  are  ver}'  painful,  and  fltr. 
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therefore,  not  use<I  to  any  great  extent.  If  this  difficulty  could  be  over- 
Porac,  the  use  of  the  probe  would  prove  of  great  vahie  in  the  treatment  of 
these  eases.  I  wouhl  suggest  the  advisaliility  of  adinini-stenng  nitrous 
oxide  gas  and  using  tlie  jirobe  during  llic  brief  anesthesia.  There  is  little 
danger  or  inconvenience  connecte<i  witii  this  anesthetic,  and  the  exigen- 
cies of  the  cose  often  warrant  its  use.  The  injection  of  a  2  per  cent, 
sohition  of  cocaine  Into  themitldle  ear  througli  the  catheter  may  also  Ik? 
use*!  to  mitigate  the  pain.  T  would  advise  the  use  of  the  probe  in  suit- 
nblr  ense.s  at  inter\'als  of  seven  to  ten  days,  inflation  being  practised  on 
alternate  days.  If  the  element  ftf  pain  can  he  elinihiate<l,  it  is  the  renie<Iy 
par  exceJlence  in  cases  in  which  the  iidlu-.sive  |>roees.ses  are  not  tm*  far 
advance<l.  The  beuriiig  is  sometimes  improved  to  a  ivmarkable  dt-gn^, 
and  the  subjective  noises  correspondingly  diminished.  The  improve- 
ment is  not  permanent  in  a  majority  of  cases,  nor  is  it  by  any  other 
method  of  Ireatment.     Inflation  shoidd  aLso  be  practi.sefi. 

'I'he  Inu/th  oftimf  tliiring  which  any  of  the  aforesjiid  treatments  should 
be  ciinlinued  varie,*'.  It  should  only  be  contiinu'*!  while  (he  hearing  ilis- 
taiice  continues  to  increase.  This  usually  ranges  between  two  and  six 
weeks.  The  greatest  amount  of  improvement  occurs  during  the  first  six 
or  eight  days.  To  eonthiue  the  treatments  fotiger  than  improvement  of  the 
hearing  flittanee  increajtes  often  leads  to  speedy  ill  effeets. 

As  the  improvement  in  hearing  is  temporary,  it  l>ocomes  necessary 
to  give  ofca.'iional  treatmeuLs  to  maintain  tlieir  beneficial  elTects. 
Politzer  thinks  his  metljod  of  infiatioii  the  best  adapted  for  the  after- 
(r('ntment.s. 

Sfenosi:/  of  ike  Eustachian  tubes  may  Iw  overcome  by  inflation  if  due  to 
accumulation  of  mucus,  or  by  the  use  of  bougies  if  due  to  the  fonniition 
of  fibrous  l>ands  or  rings  within  its  lumen.  If  Ijoiigies  are  us<yl,they  shimld 
be  introduce^!  through  the  Eustachian  catheter.  In  the  adult  tlie  lube 
is  about  one  and  one-half  niches  long,  ami  the  bougie  sliouhl  be 
passed  tlirough  its  entire  lengtli.  B{)ugies  may  be  made  of  whalebone, 
catgut,  orcelhiloid.  If  forany  reasim  it  is  desirable  to  locate  the  stricture, 
an  olive<tipp(fl  bougie  should  Iw  used,  whereas  to  se*!ure  its  tln'rapeutie 
effect  it  .should  Itr  liliForm  in  .siijipc.  Mi'<iiratcil  bougies  (.silkworm 
gnt)  may  l>e  u.-ivil  und  left  in  phi<v  for  twenty  or  thirty  minutes.  A 
weak  solution  of  the  nitrate  of  silver  is  the  astringent  chieny  used  for  this 
purpose. 

'1  he  introiiuction  of  the  catheter  should  be  done  with  extreme  cauti<Hi 
and  gnillcne.ss,  as  force  may  cau.st*  it  to  pcni'tratc  tlic  miicosa  of  the* 
tube.  This  would  be  unfortuiuite,  as  subsequent  intlation  might  causi' 
emphysema  of  (he  snhinuefius  ti.ssties.  This  accident  occasionally 
happens  in  catheterization  of  (he  tnlx's  through  abrasions  ma<te  during 
(he  numipulatioii  of  thn  catheter. 

Internal  medtration  is  of  value  in  those  cases  suffering  from  consti- 
tutional di.seiisi's.  I  have  seen  cases  resist  all  treatment  until  iron  and 
arst-nic  were  administered.  Otliers  will  impiiive  m  hearing  when  the 
io<lide  of  potn^li  or  t(»nic.9  arc  given.  But  even  these  cases  <lo  not  entirely 
recover;  lliey  only  become  somewhat  improvwl  in  hearing  and  tinnitus. 
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I  am  indchtod  to  Dr.  Gro.  F.  Siikor  for  the  following  statement  of  the 
conditions  of  the  car  in  which  thioslnftmiii*!  is  iiidicatwl.  In  1S97-9H  he 
used  it  in  a  number  of  such  cases,  and  bases  his  conclusions  xipon  thw 
experience  together  with  the  literature  concerning  its  use  in  other  con- 
ditions: 

**The  class  of  cases  in  which  thiosinamine  has  been  found  of  value 
cotne  under  the  following  heads: 

1 .  *'So-calle<l  cn.scs  of  rntftrrhal  deafness  in  which  there  is  a  diupedesU 
of  leukocytes  into  the  meshes  of  the  membrana  tyni]>ani  which  iiltimaiely 
cause  cicatricial-like  thickening. 

2.  "Cases  of  subacute  suppurative  otitis  media  with  a  small  perforatinn 
of  the  dnim.  The  latter  is  thickened  by  infiltrations,  but  there  is  no  tnie 
fibrous  ankylosis  of  the  ossicles. 

3.  "Cases of  inflammation  of  the  middleear,  suppurative  or  otheniise, 
leatllng  to  a  fibrous  unkylosis  of  tlip  ossicles  and  with  very  slight  strue- 
turul  changes  of  any  kind  in  tJie  inemhrfina  tympani. 

•l.  "Cases  of  deafness,  nithera  loss  in  the  acuity  of  hearing,  dne,  as  wt 
Imve  reasons  to  suppose,  to  s<*me  fibrous  changes  in  the  au<litory  nerre 
or  its  endings. 

5.  "Cases  in  which  two  or  more  of  the  above-mentioned  conditions  are 
present  in  the  ear. 

0.  "Ciwes  of  5up]Mirii(ive  otitis  rnediu  with  extensive  loss  of  dnnn  sijIh 
staiice  and  the  formation  of  fibrous  bands  which  impede  tlic  free  action 
of  the  ossicles. 

7.  "Cases  in  which  there  is  a  transudation  of  the  Ij-mph  into  tb« 
substance  of  the  flrutn.  wliicd,  instead  of  being  absorbed,  remains 
an<l  becomes  partly  organiKcd,  thus  causing  dnim  thickening,  and,  thw^ 
fore,  interferes  with  the  transmission  of  sound  waves. 

"All  such  cases,  if  the  lliiosinamiiie  is  persistently  given  in  atteniating 
periods  of  time,  will  be  markedly  WnefUed.  It  ran  lie  administered  by 
the  moutli  or  hypodermically.  If  by  the  montli,  the  dttse  can  l>e  rapidly 
increased  until  6  to  10  grains  per  day  are  taken.  If  employed  liyiw 
deiTTiically,  use  a  10  per  cent,  solution  in  equal  parl.s  of  glycrrin  and 
water.     Of  this,  give  12  to  18  mm.  three  times  a  week. 

"Thiosinamine  acts  as  a  glandular  stiumlant ;  at  first,  for  several  hours. 
it  causes  a  breaking  down  of  the  exudate.  Its  powers  of  removing  w 
absorbing  an  exudate  is  not  unlike  that  of  potassium  ioihde  and 
mercury,  peptone,  pepsin,  siMiium  unite,  and  allied  l>odics. 

**In  crn|iloylug  the  thiosinamine  treatment,  (he  hygienic  and  other 
iieedwl  n'j/Jww  must  not  be  f)verlooked.  tlive  it  for  periods  of  sii 
to  eight  weeks  and  then  cciise  for  a  week  or  ten  days,  after  which  b^ 
again." 

Whether  or  not  laiger  experience  will  support  the  claims  thuactewH 
set  forth  remains  to  be  demonstrated.  Kiiough  evidence  is  ft\'aiUUf* 
however,  to  justify  exten<ied  trials  of  it.  Its  favorable  action  on  keloids 
and  lupus  is  well  known. 

Rejit  is  another  thenipeutie  measure  of  special  value  in  neuroslbauc 
cases.     I  have  seen  cases  make  material  iniproveraenl  both  in  hearing 
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and  in  the  severity  of  the  subjective  noises  under  this  mode  of  treatment. 
J,  A.  Stucky  reports  good  results  following  rest  in  l»«i,  with  massage  of 
the  \yoi\y. 

Dundas  Grant  reeoinnieMdnl  viliratory  massage  of  the  spinal  column 
in  these  cases.  He  did  not  offer  any  satisfactory  explanation  of  the 
therapeutic  action  of  vihrutory  massage,  but  only  reports  as  to  its  favor- 
able action.  More  extended  obsen'utions  by  Or.  Grant,  the  author, 
and  others  has  shown  the  results  to  l>e  slight  and  uncertain. 

Surgical  Treatment. — Operathtis  on  the  dritmlu'ad  for  the  relief  of  driif- 
uess  have  U'cji  done  for  more  than  a  century,    lliinlyand  Astley  OM)per, 

Fin,  37* 
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I  8vvCTinit  MB  »dlmjiMi  111  th«  inetnlwmn*  tyiaimuii  tn  tfar  pniowintuty.      A  Miiall  tnuiitul«r  (Li|t 

'       tx  riii'Ir  In  tbf  (JniinliMwl  anij  |>m    rijihi-iiriiiln  kiiifv  intruduoed   tlirouih  Uii*  nponiiiti    ')iu«   iihuI* 
ami  UiR  Killiceivn  ImuiiI  wvetrit. 


iti  1795,  removed  portions  of  the  dnunhead  and  strongly  recommended 
the  proceiiure  as  a  means  of  admitting  sound  waves  lo  the  labyrinth 
and  of  relieving  the  increased  tension  of  the  ossicular  cliain.  Others  soon 
followed  in  their  wake,  all  to  meet  with  ultimate  disappointment,  as  the 
relief  was  only  temporary.  It  was  found  impossible  to  keep  the  woun<l 
open  for  any  length  of  time.  loiter  vuli-finite  and  metal  eyelets  were 
use<l  with  unsatisfactory  results.  All  eiforts  to  maintain  the  opening  in 
the  membrana  tynipani  (drumhead)  have  failed.  The  difficulty  has  l)cen 
to  secure  the  epidennization  of  the  edges  of  the  wounded  membrane. 
Tlie  author  would  suggest  the  use  of  the  skin  graft  on  the  margin  of  the 
perforation,  after  tlie  Thiersch  method. 
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Miilhcrl>c  rec'cxiimi'iuLs  lifting  t!ie  uuricli;  forward,  as  in  the  ma.slo!<l 
opomtion  ami  the  rcinovai  of  the  posterior  wall  of  the  meatus  external 
to  the  annulus  tvmpanicus.  lie  then  establishes  eoiumuDication  U-- 
twcen  the  middle  cur  and  the  meatus  via  antrum  and  the  aditua  ad 
antrum,  lie  maintains  the  opening  by  inserting  a  eelluloid  or  gold 
tuije  through  the  opening  in  the  wall  of  the  meatus,  lie  only  recom- 
mends this  prouedure  in  case,s  of  moderate  severity. 

Section  oj  the  posterior  fold  of  llie  <Iniinhejid  (Fig.  .3fil)  was  first 
suggested  by  Politzer  in  1871,  wlio  says:  "It  is  advisable  in  all  cases 
where  the  objective  signs  of  an  abnormal  itiwanl  curvature  of  the  mem- 
brana  tympani  are  present,  where  the  inferior  extremity  of  the  handle  of 
the  malleus  is,  thcreffyre,  abnormally  inward,  and  tlie  short  process  of 
the  malleus  and  the  posterior  folil  of  the  membrane  extending  from  it 
project  strotigly  toward  the  external  meatus.  If  the.w  changes  are  com- 
bined with  a  disturbance  of  hearing  of  a  high  ilegrcc  and  loud  subjec- 
tive noises,  which  cannot  be  materially  improved  by  the  local  meilioilsof 
treatment,  an  experimental  section  of  the  posterior  fold  is  justifiable  in 
sucli  eases." 

The  operaiinn  is  simple  and  consists  of  a  section  of  tlie  fold  just  pos- 
terior to  the  short  pnjcess  of  the  malleus  or  midway  between  it  and  the 
peripheral  extremity  of  tlie  fold.  The  knife  should  not  penetrate  deep 
enough  to  sever  the  chorda  tympani  nerve  in  its  passage  between  the 
malleus  and  incus. 

The  handle  of  the  malleus  should  immediately  drop  downward  anil 
forward  as  the  tension  is  relieved.  The  tinnitus  is  usually  most  relieved, 
although  in  some  cases  there  is  also  an  improvement  in  hearing.  Thf 
benefits  last  only  a  few  weeks  or  months  in  most  cases. 

Adhcs-ion  of  the  (Immhead  to  the  promoniftrtj  may  l>e  overcome  hy 
nuiking  a  small  triangular  opening  in  the  drumhead  and  introthieioga 
riglit-atigle  knife  through  it.  The  adhesion  is  then  severed,  as  shown 
in  Fig.  :i74. 
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CHAPTER    XLIT. 

mPEnoSTOSIS  of  the  boxy  CAPSUF^E  of  the  LAB\TIINTH. 

Synonjons.^Sponjjifying  of  the  Ixjny  capsule  of  the  laliyriiilh;  oto- 
sclerosis; otitis  inediu  insuliosu;  hyporplasin  of  the  l>ony  capsule  of 
the  luhyrinlh;  capsulitis  labyririthii. 

According  to  llcnn-  J.  Ilartz,  this  iiiseasc  is  "fundamentally  an  hyper- 
pla.sia  of  the  bony  oapside  of  the  labyrinth;  the  hyperplasia  is  a  irnn.s- 
formation  of  cartilage  into  bone,  i,  e.,  metaplasia,  accompanied  by  the 
fonnntion  of  an  outgrowth  of  bone,  i.  e.,  hypemstosis." 

Etiology. — 'llie  dense  bone  of  the  osseotis  capsule  of  the  labyrinth 
contains  cartilaginous  cells,  hence  it  is  (he  area  of  election  for  ihe  Inins- 
foruiation  of  the  cartilage  into  bone,  'j'hc  ossicles  also  have  cartilage 
cells  in  them,  and  maybe  the  seat  of  thisdisea.se.  The  distribution  of  the 
cartilage  cells  is  most  constant  in  tlie  posterior  half  of  the  margiti  of  the 
oval  window  (feneatra  of  the  vestibule),  hence  this  is  the  most  freqnent 
site  of  ihe  morbid  process.  They  are  also  found  in  the  capsule  of  the 
seinicircuEur  carmis  and  the  upper  and  lower  walls  of  the  ctKrhlea.  Any 
or  all  of  these  points  may  Ijc  affected  and  give  rise  to  .symptoms  [wcidiar 
to  the  physiological  ]>carings  of  the  various  structures.  That  is,  the 
hyperostosis  may  he  limited  to  the  ossicles,  Ihe  oval  window,  the  cochlea, 
or  to  the  semicircular  canals,  or  it  may  involve  two  or  more  of  them 
at  once. 

In  addition  to  the  predisposition  of  the  cartilaginous  area  to  undergo 
metaplastic  changes,  there  arc  certain  extraneous  or  constiuuinnal 
diatheses  wliich  act  as  exciting  causes.  Syphilis,  scrofula,  acute  rlieu- 
uiati5m,gout,  tonsillitis,  inflamed  processes  of  the  ears,  aiul  exposure  to 
the  inclemei)cie.<<  of  the  weatlier  have  been  ascribed  as  initiative  iuflucnces 
in  the  disease.  I*crsonally,  I  do  not  understand  how  the  itiHanimalory 
tliscascs  of  the  tonsils,  adenoiils,  and  middle  car  can  have  any  relation- 
ship to  the  metaplastic  changes  in  the  capsule  of  tlic  labyrinth.  The 
eliolog)'  is  still  obscure. 

Age  exerts  a  positive  inEhience  upon  (he  development  of  the  disease. 
It  usually  begins  between  the  eighteenth  and  the  fortieth  years  of  life. 
nere<Iity  lias  l)een  noted  ns  a  rather  common  factor  in  the  etiology,  many 
cases  giving  a  history  of  other  members  of  the  family  having  luul  the 
disease.  In  a  noted  American  literary  family  several  memlicrs  were 
affected  by  it.  T!ie  majc!rity  of  the  cases  occur  in  young  women.  Sexual 
interccnirse  and  parturition  aggravate  the  symptoms,  probably  on  account 
of  the  increaseti  h^-peremia  produced  by  Uiese  acta.  The  marriage  of 
wouien  affcctetl  by  (liis  disease  should,  therefore,  be  carefully  considered 
before  being  consummated. 
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Pathology. — According  to  Denker,  ilie  osseous  changes  may  bo  divide 
into  two  staj^es,  the  first  of  which  consists  in  an  active  proliferation  of  all 
the  cellular  elements  witliln  the  bone.  New  vascular  and  cellular  tissue 
is  formed  in  the  narrow  spaces  and  in  the  Haversian  canals.  Among  the 
ncwfornied  bone  cells  may  be  found  giant  cells,  under  the  influence  of 
which  the  basement  of  the  bone  substance  is  principally  ahsorlied. 
Hollow  spaces  are  formed,  and  areas  of  erosion  gradually  undermine 
the  originally  compact  bone,  which  itecomes  traversed  by  irregular 
and  abnormal  chaiuiels.  With  the  absorptive  procc-js  there  is  the 
f«>nnalion  and  apposition  uf  ne^v  bone,  which  is  unlike  the  original,  ii 
bring  more  voluminous  and  porous.  The  second  stage  is  ushered  iu  when 
the  pi-ogressive  changes  rease  and  when  tlie  new  hone  assumes  a  lamellar 
structure.  Then  the  abnormally  large  and  thick  bone  corpuscles  ore 
found  concentrically  arranged,  and  the  nucleus  of  these  later  undef?;oes 
atrophy.  The  vascular  system  is  Ukewise  gradually  altererl  by  the  forma- 
tion uf  connective  tissue,  in  which  at  times  may  be  found  fat  cells,  lite 
Haversian  canals  and  spaces  liave  been  changed  in  structure  by  this 
ri'sori>tive  and  appositional  pn)cess,  and  all  the  cartilaginous  elements 
have  l)cen  metamorphosed  into  osseous  tissue,  as  it  cannot  lie  found  In 
the  new-growth.  Thus  the  process  constitutes  not  only  an  hyperplasia 
and  hyperostosis,  but  also  a  metaplasia. 

The  new  structure  differs  from  the  normal  by  its  affinity  and  greater 
ahsurplive  power  fcjr  carumie  stains,  which  fact  is  utilize*!  in  the  differ- 
ential diagnosis.    The  microscopic  evulence  of  tliis  new  formation  are 
the  osteophytes,  situated  usually  near  the  stapes  articulation.   Frequently 
the  stapes  Is  partially  absorbed  by  penetrating  blootlvessels  and  replaced 
by  osseous  formations.    Sometimes  a  dislocation  of  the  stapes  is  produced 
by  an  encroachment  of  the  osteophytes.     Tlie  functions  of  the  oval  and 
round  windows  may  also  be  seriously  interfered  with  by  the  h_\'pcrosl05is 
pmducing  partial  or  complete  occlusion.     When  the  process  invades 
the  base  of  the  cochlea,  the  paleney  of  the  Eustachian  tube  is  tbreateiie*!. 
Its  hmien  is  narrowe<l  by  thickening  of  the  [leriosteum,  as  has  been 
*iemoiistrated  by  the  microscope.    Owing  to  the  great  vascularity  attend- 
ing it,  especially  the  first  stage  of  the  process,  it  is  probable  that  the 
distressing  tinnitus  of  progressive  deafne.ss  may  have  its  origin  in  the 
increascil  capillary  circulation. 

'Ilic  structural  alteration  consequent  upon  an  invasion  of  this  bone 
formation  into  the  cochlea  and  the  semicircular  canaU  may  cause  » 
change  in  the  pressure  and  the  density  of  tlie  labyrinthine  fluid.  The 
mcclmiiical  and  physical  qualities  of  (he  undolymph  and  periKinpli 
may  be  so  altered  as  to  interfere  with  the  nutrition  of  tlie  pans  an'* 
induce  disease.  The  detonating  sounds  heard  by  some  patients  anH 
the  symptom  complex  of  M^niei^  may  be  ascrll>ed  to  a  perforation  oi 
the  septum  dividing  the  endol}inph  and  perilymph  systems. 

While  the  histe)logifal  alterations  were  found  to  be  identical  by  Hlf- 
ferent  authorities,  yet  their  designation  of  the  bone  hyperplasia  differs 
and  new  synonymous  terms  are  consequently  introduced.  Polittcr 
defines  it  as  capsulitis  labvTinlhii  or  otosclerosis.    Siebenm&nn,  noting 
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the  resemblance  to  sponge  Invniisc  of  the  rarefied  spaces  and  porous 
atnjctiires,  deaignatc<i  the  new  formation  a,s  spongification.  Katz  com- 
pares the  process  to  Volkmann's  osteitis  vascularis  chronica.  From 
personal  observations  of  difl'erent  specimens  the  osseous  change  appears 
to  be  identical  with  the  rarefying  osteitis  of  our  text-books. 

Symptoms  and  DiagnoaiB.^l^he  symptoms,  while  more  or  less  con- 
stant, varj*  with  the  anatomical  stnictures  involved.  If  only  the  ossicle-S 
are  atTectcd,  the  ankylosis  of  the  stapes  may  be  partial  or  complete;  if  the 
posterior  bony  mnrgin  of  the  oval  wiiulow  is  the  seat  of  the  changes, 
the  ankylosis  may  be  complete  and  the  stirrup  pulled  posteriorly  by  the 
stapedius  muscle;  [f  the  cochlea  is  involved,  the  signs  of  ner\'ous  deafness 
are  present,  i.  e.,  diminished  bone  conduction  and  tFie  loss  of  hearing  for 
the  upper  tone  limit;  if  the  process  is  in  the  semicircular  canals,  giddiness 
and  nausea  may  be  present.  In  mixed  cases  there  may  be  a  combination 
of  these  symptoms. 

In  the  cases  as  commonly  recognized  in  practice  the  disease  is  char- 
acterized by  the  signs  of  middle-ear  disease  without  the  objective  appear- 
ances of  it.  That  is,  there  is  (a)  loss  of  the  lower  toiie  limit,  (ft)  a  nega- 
tive Uinn^,  and  (c)  an  increased  duration  of  hearing  by  bone  conduction, 
the  findings  in  middle-ear  disease.  Upon  inspection  of  the  membrana 
tympani  its  appearance  is  normal,  or  is  so  slightly  changed  tliat  it  cannot 
account  fi>r  the  marked  degree  of  deafness  present. 

— When  the  hyperostosis  is  hx^atefl  exclusively  in  the  ossicles,  the  anky- 
losis may  be  partial  or  complete,  and  the  symptoms  arc  those  of  ordinary 
middle-ear  disease,  except  the  membrana  tvmpani  is  normal  in  appear- 
ance and  the  Kustaelnan  tubes  are  open. 

When  the  liyperostosis  is  limited  to  the  cochlea,  the  usual  signs  of  ner- 
vous deafness,  loss  of  hearing  for  the  upper  tone  limit,  positive  Rinn^,  and 
shortened  and  <]iminislie<l  bone  conduction  are  present. 

When  both  the  oval  window  and  tlie  cot^hleu  are  involved,  it  is  prac- 
tically impossible  to  make  a  diagnosis.  This  is  also  true  when  the  oval 
window  is  iiffeeted  by  hyperostosis  (.spongiHeation)  and  the  middle  ear 
is  .simidtaneously  disejLswl.  Tinnitus  is  present  in  nearly  nil  cases, 
and  is  sometimes  very  pronounced. 

Summary  of  Sjnnptoms.  —As  the  spongifying  or  hyperostosis  affects 
various  parts  uf  the  ear  structures,  the  symptoms  van*  accordingly. 

TJie  following  classification  includes  the  chief  clinical  characteristics 
of  each  subdivision: 

HsrperostOBiB  about  the  Oval  Window  (Fenestra  of  Vestibule). — 1.  \jc»^ 
of  hearing  for  one-half  to  one  and  a  half  octaves  of  the  lower  tone  limit 
in  one  or  both  ears. 

2.  Negative  Uinn^  in  varying  degree. 

3.  Prolongation  of  hearing  by  bone  conduction  for  fork  A  of  the 
Efllemann-Bczold  set  of  forks. 

4.  Hy|)cremia  appearuig  as  a  yellowish-red  glow  of  the  promontory, 
showing  tJirough  an  otherwise  normal  appearing  membrana  tympani. 
ITie  handle  of  the  malleus  may  l>e  fon-shurteneib  but  is  not  rotated. 

5.  Patency  of  the  [Eustachian  tubes. 
45 
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Hyperostosis  of  the  Stapes. — The  same  lis  the  preceding  except  in  a 
less  clr^rce. 

Hyperostosis  of  the  Cochlea. — 1.  Loss  of  hearing  for  the  upper  toue 
limit,  anil  slightly  fur  the  lower  tone  limit. 

2.  Positive  Rinn^. 

3.  Shortened  duration  of  hearing  by  bone  conchiction  for  fork  A. 

4.  Hyperemia  of  proinontorj'  showing  through  an  otlierwise  normal 
meml>rana  tynipani. 

5.  Patency  of  Eiistaehian  tubes. 

Hyperostosis  of  the  Semicircular  Canals.— 1.  Giddiness  or  dizziness 
at  times. 

2.  Nausea  may  or  may  not  be  present. 

.'}.  Perhaps  slig;ht  deafness. 

4.   MiTiibrana  1yriJ|>iiiii  am]  I''ustachi:iii  tnlies  nurnial. 

Hyperostosis  around  Oval  Window  Combined  with  Catarrhal  Otitis  Media 
or  Other  Middle-ear  Disease.  -1.  Loss  of  hearing  for  ouo-half  to  two 
octaves  of  the  lower  Ume  linnt. 

2.  Negative  Riiini'  in  varyitig  degree. 

3.  Prolonged  hearing  by  bone  conthietion  for  fork  A. 

4.  Retraction  of  the  membrana  tympani. 

5.  Foreshortening  anrl  rotation  of  thi-  malleirs. 
0.   Eiistaehiaii  tube  cjbstnjcted. 

A  positive  diiignosis  of  spongifying  in  a  case  with  the  above  symptom 
complex  is  impossible. 

Prognosis. — The  cnrc  of  the  iJisea.se  appears  (r)  l>e  impossible.  Tn  a  few 
cases  .slight  nr  temporary  !n»i>rnvement  follows  treatment.  In  the  early 
stage  of  the  disease  certain  niedichinl,  mechaniod,  aiiid  surgical  proced- 
ures afforf!  relipf.    In  the  later  stages  all  rcmetiial  measures  fail. 

Treatment.— Medicinal. — Small  doses  of  phosphorus,  gr.  yjj, 
three  times  daily,  for  six  months  of  the  year,  has  given  the  best  results. 
It  acts  liesi  in  the  early  stages  during  the  active  proliferation  of  the 
cellular  elements  within  the  bone,  when  new  vascular  tissue  is  being 
formed  in  the  narrow  spaces  and  Haversian  canals,  ant]  absorptive  pro- 
cesses nrul  apposition  of  new  bone  is  in  progress. 

Thyroid  extract  has  likewise  occasionally  given  good  results  under  the 
same  conditions. 

lotline,  in  the  form  of  the  ioilide  of  potash,  and  mercury  have  been  given 
by  Folitzer  with  gixal  nwdts  when  the  diagnosis  whs  made  early  oa 
account  of  other  niendiers  t)f  the  family  having  had  the  disease.  That 
is,  the  appearance  of  tlie  disea.se  was  carefully  watched  for,  l>ecau.se  it"! 
coming  wa.s  expected  on  account  of  the  lieretlilary  influence  known  to 
be  present.  When  a  father  or  mother  is  known  to  have  the  disease, 
they  should  be  warneij  that  their  children  are  lialile  to  the  same  trouble, 
and  (hat  they  sboidd  be  periofiirally  examined  after  pulxTty  for  its 
earliest  expression.  In  this  way  there  is  some  Impe  of  modifying  its 
progress  l>y  the  tt<lminisiration  of  phosphorus,  io4iide  of  potash,  or 
thyroid  extract,  and  by  the  correction  of  inflammatory  disea,se  of  the 
tonsiU  and  adenoids,  and  of  rheumatic,  gouty,  and  scrofulous  diseases. 
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Thyroidectiii  in  five-^ain  capsules  may  l)e  given  three  times  a  day. 
Ot'pletion  of  the  vessels  of  the  hear!  miiy  he  pnw  diced  by  the  adminis- 
tration of  catliartics  and  by  hot  foot  and  sitz  baths. 

An  early  diagnosis  is  positively  necessary,  and  heredity  should  give 
warning  nf  (he  impending  disorder. 

Mechanical.  I'ncumomassago  with  the  Delstanche  rarefacteur  (Fig. 
H)  may  be  ijseil  to  mobilize  the  ossicles  when  they  are  not  excessively 
ankylosed  (Hartz). 

Clarence  Blake  has  called  attention  to  the  fact  tiiat  in  practising 
pneuinomassage  gentleness  should  Ix?  4>Ij.served  in  its  application,  as, 
othenvise,  the  whole  ossicular  chain  may  be  dislocated  and  irreparalilc 
damage  done.  He  also  calls  attention  to  the  fact  that  the  posterior  seg- 
ment of  the  membrana  tym))ani  may  become  relaxed  by  excessive  mn^ 
sage.  Indeed,  great  riamage  may  ^>e  *ione  by  any  treatment  a<ldresseti 
to  the  Kustachiaii  tubes  and  middle  ear.  Aiiropliones  are  also  damaging 
to  this  disease.  The  massage  should  tlierefore  be  gently  administered, 
preferably  with  a  hand  pump,  for  one  to  two  minutes,  two  or  three  times 
a  wei'k,  for  two  months.  After  a  rest  of  two  months  the  massage  may  be 
tried  again.  Further  massage  may  be  given  at  the  di.serelion  of  the 
aurist.  As  soon  as  the  nature  of  the  disease  is  known  the  patient  sliould 
be  advised  to  iKgin  a  .systematic  course  in  Iip-r<'a<ling. 

SurgiCAl.— Stapedectomy  has  lieen  tried  with  ulnitxst  universal  failure. 
Jack  has  pcrfoniicfl  the  operation  a  nuudxr  of  times  with  but  one  or  two 
permanent  imprf)vernents.  In  some  chs*\s  stajM-dectrntiy  Is  followed  by 
the  fonnation  of  sear  tissue  over  the  oval  winrjow,  thus  rendering  die 
hearing  worse  than  bef4>re  the  operation. 


CHAPTER    XLIII. 

ACUTE  AND  CHRONIC  SUITURATUT!:  OTITIS  MEDL\. 
CHOI.ESTKATt)MA. 

ACUTE  SUPPURATIVE  OTITIS  MEDU. 


Thi8  lyjm  of  inflammation  of  the  middle  ear  is  characterized  bv 
marked  hyperemia  of  tlie  mucous  membrane  of  the  middle  ear,  includ- 
ing the  inner  wall  of  the  drumhead.  This  may  Iw  followed  by  pain  and 
perforation  of  the  drumhead,  through  which  the  pus  discharges  into 
the  external  auditor)'  meatus. 

Etiology. — The  exciting  cause  of  this  disease  is  the  presence  of 
pathogenic  niicroorgaDisnis  in  tlie  middle  ear,  as  already  described  under 
Acute  Catarrhal  Otitis  Me<lia;  indeed,  the  catarrhal  inflammation  often 
assumes  the  suppurative  ty[»e  after  a  f^'W  <iays.  In  many  oases  die 
inflammation  remains  catarrhal  In  ty[>c  until  the  dnimhead  is  per- 
fornled,  the  microtirganisms  tluis  receiving  the  required  environment 
to  promote  their  rapid  propagation,  though  spontaneous  rupture  some- 
times  promotes  a  rapid  reparative  process,  due  to  good  drainage  and 
the  increased  reactions  of  inflummatton.  (See  Chapter  VI.)  The  per- 
foration may  occur  either  spontaneously  or  by  surgical  intcn'ention. 
Incision  of  the  membnina  tympani  is  not  contraindicate*!,  as.  if  it  is  done 
under  aseptic  conditions,  the  danger  of  increased  infection  is  rciiuced  to 
the  minimum;  indeed,  the  reactions  of  inftammation  are  promoted, and 
the  infection  is  thus  overcome  Instead  of  being  increased.  Some  cases 
are  undoubtedly  suppurative  in  type  from  the  beginning,  the  inflamma- 
tion, temperature,  and  pain  being  more  pronounced  than  in  the  simple 
catarrhal  inSatmnation. 

Arthur  B.  Duel  arrives  at  the  following  conclusions  in  reference  to  the 
relation  of  the  infectious  fevers  to  acute  suppurative  otitis  media,  hw 
conclusions  Hetng  based  upon  a  study  of  6000  cast"?  of  scariet  fever, 
measles,  and  diphtheria  in  the  Willard  Parker  Hospital: 

Acute  purulent  otitis  devc[o(Hxi  in  about  20  per  cent,  of  the  scarlet 
fever  cases,  in  about  10  per  cent,  of  the  diphtheria  cases,  and  in  about 
5  per  cent,  of  the  cases  of  measles.  There  were  2fi  mastoid  cases,  2  in 
measles,  2  in  scarlet  fever,  and  about  20  in  combined  scarlet  fever  awl 
diphtheria.  Two  were  complicated  with  thrombosis  of  the  lau^ral 
sinus. 

Time  of  appearance:  In  scarlet  fever  the  ear  complications  occurred 
the  second  or  tbinl  week;  in  diphtheria,  during  the  acute  symptoms;  in 
measles,  during  the  ucute  stage,  fever  still  being  present. 

In  scarlet  fever  there  was  usually  much  greater  destruction  of  tissue 
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Umn  in  diphtheria  or  ineusles.  A  conibiimtion  of  two  or  more  of  tlie 
infectious  diseuses  increased  the  dangtrr,  nearly  one-half  of  such  cases 
(leveloping  acute  suppiirulive  otitis  media,  and  mastoiditis  was  a  fre- 
quent sequela. 

The  Rivinian  segment  tvi  an  etiological  factor:  In  children  under 
five  years  of  age  Duel  found  postnuricular  swelling  present  most  con- 
stantly, wliicli,  he  thinks,  was  due  to  llie  escape  of  pus  through  the 
unclosed  Rivinian  segnioj:it.  Between  the  ages  of  five  and  ten  the  post- 
auricular  swelling  was  due  to  perforation  of  tlie  thin  mastoid  cortex. 
In  older  children  mastoid  swelling  was  rare,  except  in  those  cases  in 
which  the  external  meatus  was  greatly  inflamed.  In  all  cases  there  was 
.sagging  of  the  postsuperior  wall  of  the  meatus  near  the  dnimhearl. 

The  predisposing  causes  are  colds,  exposure,  chronic  rhinitis,  chronic 
and  acute  epipharjTigitis,  adenoids,  enlarged  or  inflamed  tonsils,  syph- 
ilis, tuberculosis,  and  other  constitutional  diseases.  The  acute  exan- 
thematous  fevers,  as  scarlet  fever,  measles,  diphtheria,  whooping-cough, 
and  influenza,  are  also  responsible  for  many  eases.  The  use  of  the 
nasal  douche  sometimes  causes  the  disease.  I  formerly  used  the  nasal 
douche  quite  frequently  in  my  office  practice,  hut  abandoruHl  it  after 
scaling  two  or  three  cases  of  acute  suppurative  inflammation  resulting 
dirt!ctly  from  it  Cold  injections  into  the  meatus,  bathing,  diving,  and 
snnfliDg  cold  fluids  into  the  nose  also  act  as  predisposing  causes. 

Age  has  a  direct  influence,  a  large  majority  of  the  cases  being  in  chil- 
dren. The  damp,  unsettled  weather  of  the  autumn  and  spring  also 
favors  its  occurrence. 

Those  cases  occurrhig  independently  of  any  other  disease  are  usually 
unilateral,  while  those  occurring  in  connection  with  scarlet  fever,  diph- 
theria, measles,  epipharjiigitis,  and  adenoirls  are  usually  bilatrnd. 

Finally,  it  may  be  stated  that  all  conditions  which  lower  the  resistance 
of  tlie  tissues  of  the  middle  ear  predisjwse  to  infectious  inflammation. 
The  exciting  causes  are  the  patliogenic  microorganisms,  'i'he  various 
consCitutionul  diseases  and  the  local  diseases  of  tlie  fauces,  n<>se,  and 
epipbarj-nx  produce  lowered  cell  resistance,  ajid  predispose  to  the  in- 
fection. 

'Hie  indications,  in  view  of  the  foregoing  facts,  are  to  remove  the  pre- 
disposing causes  and  increase  the  reaction  of  inflamuiatiou,  in  order  to 
incn-ase  the  n'sistjmce  of  the  tissues  and  to  destroy  the  bacteria  and 
their  toxins.  (See  Inflammation,  and  the  Methods  of  Promoting  tJie 
Reaction  of  Inflammation,  Chapter  VI  and  VII.) 

Symptoms. — ^The  symptoms  may  be  grouped  under  pain,  tempera- 
tun',  tlir  apjwaraiice  of  tlie  membnina  tymjmni,  thr  character  of  the 
secretions,  the  subjective  noises,  and  the  iHsturbances  of  hearing. 

P*in.^The  pain  is  sometimes  preceded  by  a  feeling  of  heaviness  in 
the  car,  or  by  a  severe  headache.  The  pain  may  be  piercing,  tearing, 
Ixiring,  or  thmbbing  in  cliaracler,  and  is  more  severe  in  children  than  in 
adults.  It  is  continuous,  but  it  becomes  less  severe  toward  moniing, 
when  the  |«tient  falls  into  a  sound  sleep.  Photophobia,  e<lema  of  the 
eyelifls,  and  conjunctivitis  occasionally  complicate  sevi're  inflammations 
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prior  (d  the    time  of  perforation  of  the  drmiiliead.     Facial  paralvsU 
nnr]  (nj^rnuiiul  neiiralgiiL  occasion  ally  ('(jinplicafc  tlie  disease. 

Temperature. — Tlie  temperature  at  the  onset  is  elevated  from  1°  to  3°, 
and  is  soinetitacs  pnt'etied  l>y  a  slt^jlit  chill,  or  creepy  sensations, 
and,  oei'asionally,  in  wry  yoitng  chiMren,  by  eonvidsions.  After  the 
suppurative  process  is  well  estabtishcd,  and  drainage  is  taking  place 
throujih  the  perforation  in  the  drumhead,  the  temperature  subsides  to 
nlKjut  1°  above  nornirtl. 

The  Membrana  Tympani. — In  the  early  stapes  the  mend>rana  tyrnpan! 
presents  tfie  iipjK'arunces  fouritl  tn  acute  <*atitrrhal  otitis  media.  I(  is 
scarlet  red,  ecehymotic,  swollen,  and  more  or  less  bulging.  The  handle 
of  (lie  mnlleus  is  ohscurtvl  by  (lie  swollen  drnmhe^id.  In  the  post- 
supcriitr  r|iiiMlrani  of  tlie  membrana  tympani  a  l)lister  is  .sometimes  pres- 
ent, giving  a  pearly  lustre  to  this  area.  If  the  ease  is  seen  quite  early, 
the  round  spots  due  to  the  bubbles  of  air  in  the  viscid  mucus  may  be 
seen  through  the  still  transparent  drumhead.  In  the  influenzal  cases  a 
hemorrhagic  bleb  often  completely  covens  the  druudiead.  After  s  day 
or  two  tlie  posterior  Iialf  of  tlie  drumhead  becomes  covered  by  dcftd, 
crHeke<i  epithelium,  beneath  wliich  there  is  a  scnius  infiltration.  Politzer 
was  the  first  to  show  that  the  liglit  n'flexes  on  Ihe  bulging  [xirtions  of  the 
posterior  segment  of  the*  druinhead  sometimes  pulsate.  The  yellow 
purulent  secretion  Ijchind  the  inembrana  timpani  floes  not  show  as  often 
as  one  niiglit  expect,  on  account  of  the  swollen  and  reddejietl  condition 
of  the  membrane.  Oeeasionally,  however,  a  greenish-yellow  bulging  spot 
may  be  .seen,  and  when  it  appears,  perforation  is  imminent. 

In  diiibette  patients,  ami  oeeasionally  in  others,  small  interlamellar 
abs<'esses  form  ui  the  |K)sterior  segment  of  the  nn-nibrima  tympani,  or 
near  the  umbo.  They  are  of  the  size  of  a  rnillet-seed,  and  rupture  eari)" 
in  the  course  of  the  disease. 

The  External  Auditory  MeatuB. — The  osseous  portion  of  the  meatus  is 
jihnost  always  hy[>(Teniic,  and  is  sometimes  infiltrate<l,  and  more  or  less 
covered  with  Idisters.  The  eartilapirioiis  jmrtion  of  the  meatus  is  in- 
jected and  painful  in  .severe  iiiHaminations,  tlic  infection  taking  place 
through  the  numerous  anastomoses  of  the  capillary  bloodvessels  be- 
twi^en  the  nuicous  membrane  of  the  tvmpnnic  cavity  and  the  skin  of  tlie 
meatus.  The  swelling  and  redne.ss,  or  the  so-called  "siigging"  of  the 
postsujicrior  portion  of  the  osseous  meatus,  near  Ihe  membrana  trro- 
pani  (Fig.  ;175),  occurs  in  those  eases  in  which  there  is  a  manced 
su]>piirative  ]>ro*'ess  in  th*'  Kirschnor  mastoid  celis.  When  it  occurs 
il   is  usually  a  positive  indication  for  the  mastoid  oi>eration. 

Perforation. — Perforation  takes  place  at  the  seat  of  one  of  the  intet- 
lamelhir  abscesses,  or  at  the  most  bulging  portion  of  the  drumhead, 
generally  in  the  anterior  half,  nllhough  it  may  occur  in  the  posterior 
segment.  The  .size  and  shape  of  the  perfnralion  varies,  usually  being 
an  illHletincd  nron  with  triangular  edges,  while  in  others  it  ap|>car5  as  a 
small  dark  round  spot,  with  a  pulsatinp  drop  of  mucus  covering  it.  Id 
still  other  cases  ttie  opening  cannot  be  located.  Inflation  sometimes 
enables  tlie  observer  to  distinguish  its  edges.     The  same  is  true  when 
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th«»  air  Is  rarefied  in  tlie  e.xternal  raual  with  Sit^le'.s  ol(is<*c»()c  (Fig.  .Ti9). 
The  p«Tfonitioii  is  iistiully  single,  nithoiigh  in  tiihereiilous  pati<'nts  it  is 
multiple  and  nntr  tlie  inHrgiii  of  the  driiinlu'iid  (Fig.  377).  In  iiiflu- 
enzul  otitis  the  [>erf()nilion  often  oceurs  on  the  apes  of  a  nipple^sliaped 
elevation.  A  nipple-shaped  |XTforHtif»n  is,  theri'fore,  >ignifieant  of 
serious  mastoid  clisease.  Fvcn  under  favoralile  e<nidi(ions,  the  nipple- 
shaped  perforation  persists  for  cpiite  a  tin»e.  In  tliose  cases  occurring 
inde|>endenl  of  one  of  the  infectious  diseases  the  perforation  nireU'  ex- 
eeeils  thr  size  of  a  millet-seed,  whereas  in  cast's  sf<t)ndarv  to  the  infec- 
tious fevers  the  |H'rforalion  may  \ie  so  largi'  ils  to  destmy  the  entire 
niemUraim  tymjmni.  The  memlintna  fla<'etdu  (Slimpnell's  niemUrane) 
is  ran'Iy  [K'rf<ini(etl  in  acute  suppumtive  otitis  media. 

Secretions.  -Tlir  seei'elioas  may  he  serous,  seromueous,  senx'^an- 
gnintxHis,  si-ropnnilent,  mueopuniient,  or  tnneoln-niorrhngic.  If  it  Is 
pnnilenl,  it  often  nins  a  more  favoraltle  c-ounie  than  the  mucopundent 
type.  The  (]uantity  of  pus,  serum» 
and  nnieus  varies  greatly  at  differ- 
ent tinifs,  and  one  form  of  secretion 
may  alternate  with  anolfier.  In  neph- 
ritic-, eachectir-,  lenkenii(',hemoplii]iae, 
and  tmumatie  eases  the  hemorrhugie 
si-^Ti'tion  is  usually  present. 

Subjective  Noises.  —  Pulsating 
noises  souietitnes  oo<:-ur  in  acute  sup- 
purative otitw  media,  nlthinigh  they 
are  not  always  present.  Tiiey  are 
title  to  the  inerejisi'd  pri'ssnre  within 
the  cavnni  tympani  from  the  liyper- 
emia  and  excess  of  secretion.  The 
lnh\Tinth  is  nisn  hi^peremic  and 
somewhat  infiltratLil,  the  noises  heing 
tlirreliy  aiiginenttnl.  Autophony  is 
si»riietimes  present. 

The  Hearing.— Th**  hearing  is  impaired  somewhat  in  proportion  to  the 
amount  of  mngestion  and  se<reti(»n  present.  As  the  disease  progresses, 
and  the  memhrane  Ut-omts  more  eongeste<l,  and  the  cavity  filled  witli 
the  secretion,  the  deafness,  which  at  first  was  flight,  Ix'ciHnes  <p]ite  pnt- 
noum*ed.  In  scarlatinal  and  diphtheritic  infections  involving  the  laby- 
rinth the  dwifness  may  he  pmfound  and  hearing  for  high  lotus  lost. 

Hearing  hy  iMme  conduction  for  the  watch,  tuning-fork,  and  amu- 
mcier  reiuaitis  intact,  except  in  those  cases  wherein  die  hdiyrinth  is 
involveti.  In  the  \Vel»er  test  the  sfjund  is  latemliz*-*!  to  the  disease*!  ear. 
e.xcept  in  the  aforesaid  lahyrintli  casi*s,  in  which  it  is  laterali/-etl  to  the 
sound  car. 

Course. -Taking  the  perforation  of  the  drumliead  as  one  of  the 
early  milestones  in  the  pn>grcss  of  the  dis4-ase,  we  may  suhdivide  it  into 
tlirec  classes,  namely;  (a)  Uliose  cases  rtuniing  a  very  rapid  and  de- 
structive course,  wli'erein  the  dnmdicml  is  fx^rfonited   within  the  first 


OulKinc  or  wiiKinK  id  tlw  ptiflBrior  cnpafior 
wkU  of  tlir  mnttUK,  an  impomilw  indfcmUoa 
(<>r  ttw  nuuKMil  opemiion. 
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one  or  two  days;  (h)  ^hgjjUy^nri  wliorciii  perfunitiun  occurs  on  tbe 
third  or  fuunh  day  (primwy  suppurative  otitis  media);  (c)  and  Uie 
wore  clirouic  tyjK:,  in  whicJi  perforation  occurs  within  Uie  second  or 
third  week  of  the  disease. 

Perforation  usually  ameliorates  tlie  sjinptoms,  especially  tl»e  pain 
due  to  pressure.  Improvement  does  not  always  follow,  however, 
aa  the  mastoid  untnim  and  celLs  may  also  contain  pent-up  secretions, 
anil  UuLs  ^ve  rise  to  the  pain,  in  spite  of  the  luwered  tension  within  the 
tympanic  «ivity.  The  fever,  licadacJie,  and  snbjwtive  nouses  are  a^o 
abated  when  perforation  and  drainage  into  the  meatus  lake  place. 

After  a  variable  time  the  discborge  ceases  and  the  perforation  closes. 
In  the  cases  occnrrinf^  Independently  of  the  infectious  fevers,  tJie  jier- 
fonition  often  closes  in  from  une  to  three  weeks,  or  it  may  not  close  in 
as  many  uiontlis.  In  th<«ie  cases  due  to  the  infectious  fevers  and  to 
hifluenza  (nipple-shuped  jM*rforation).  tlie  perforation  only  closes  after  a 
protracted  jMTio<l. 

I  have  seen  n  falJil  h^jje  tjf  mastiiiditis  develop  seven  years  after  aa 
attack  of  mild  scarlet  fever.  In  one  case,  seven  years  after  tlie  srar- 
latinal  infection,  cavernous  sinus  thrombosis  complicating  mastoiditis, 
occurnnl,  and  was  speedily  foUowefl  by  death.  In  another  ca.se,  one 
year  aftei-  a  \kt\  miUI  attack  of  int'a.sles,  suppurative  labyrinthitis  de- 
veloped ver)'  suddenly,  deafness  l>euig  almost  complete.  I'acbymenin- 
((itis,  followed  by  deatli  four  days  later,  terminated  the  case.  I  am 
skeptical  in  reference  to  the  safely  of  tliose  patients  whose  ears  become 
infected  during  the  course  of  the  eAnnthematoiis  fevers.  A  latent  or 
concealed  inflammation  so  often  persist.s,  and  after  a  lapse  of  n  few 
years  becomes  active  and  destructive  to  a  marked  degree.  1  there- 
fore emphasize  the  wisdom  of  giving  a  giiawled  ]>rognosi3  in  otitis  media 
secondary  to  the  eruptive  feyers.  In  the  primary  type  the  prognosis  in 
lliis  respect  is  much  more  favorable. 

I  recognize  unollier  type  of  otitis  as  having  dangerous  tendencies, 
namely,  tho.se  cases  niriiiing  un  irregular  or  inlermitterit  ciiurse.  Tlie 
discharge  ceases,  and  ihen,  after  a  variable  interval,  reappears.  Pain 
also  occurs  at  irregular  intervals.  In  other  wimls,  the  acute  t\-pe  l»e- 
comes  chronic  and  somewhat  latent  in  character.  Necrosis  of  tbe  bony 
tissue  takes  place,  and  mastoiditis,  ci>niplicfttcd  with  sinus  thromlNwis, 
brain  abscess,  or  meuiiigitls.  occurs. 

Tenuinationa  and  Sequelse.— Thi^  phase  of  the  subject  Ls  of  great 
importance,  on  acctniitt  of  the  apparent  hamilessness  of  the  disease  in 
many  cases,  whereas  it  is  in  reality  a  most  gra^e  and  destructive  one. 
It  is  not  St)  nmch  the  disease  that  is  to  be  feared  as  tbe  siKjuela*.  The 
terminations  and  sequelic  should  engage  the  thoughtful  considenition 
of  the  attending  physicijm  (piite  as  much  as  the  priniari-  otitis.  For 
convenience  of  discussion,  Tolitzer's  classification  of  the  tcnnlnadons 
will  be  followed: 

(a)  Core. — That  many  cases  terminate  in  a  positive  cure,  no  vestige 
of  the  disease  remaining,  cannni  he  (juestioned.  That  many  are  pro- 
nonnee<]  "cured"  when  in  reality  a  serious  sefpiela  is  left  ns  a  lierilage. 
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is  al-sf)  iiiK|uestic>ned.  A  careful  analjk'.sis  of  tlie  ca.se,  its  ftiology,  cnurse, 
etc.,  should  be  considered  in  arriving  at  a  correct  conclusion  as  to  wlielher 
or  not  it  is  "cured."  What,  then,  are  tlie  poinLs  tliat  should  he  consid- 
ered in  arriving  nt  a  conclusion  as  to  whether  the  case  is  "cured"?  In 
the  first  place,  if  the  case  is  priniarj".  or  independent  of  a  preceding 
infectious  fever,  and  has  run  a  mild  and  rapid  course,  and  if  there  ore 
no  demonstrable  ear  lesions,  it  is  safe  to  pronounce  die  case  probably 
cured.  Sticli  an  opinion  sliould,  however,  I)e  based  upon  accurate  and 
intelligent  observations.  1  have  seen  many  cases  pronounced  cured  in 
which  subsefpient  results  demonstrated  the  opinion  to  have  been  erroneous. 

(6)  Oitarriial.^A  catarrhal  termination  is  not  attended  by  immediate 
serious  conse<|uences,  but  it  may  in  time  produce  pronoimccd  im- 
painnerit  of  hearing.  The  perforation  may  be  completely  closed  by 
cicatricial  tusue  and  a  seromucous  secretion,  with  slowly  increasing 
deafness  and  tinnitus  as  the  clxief  symptoms. 

(o)  Adhesive  FrocesaeB. — ^l^iis  form  of  termination  is  not  rare,  but,  on 
thti  contrarr',  is  com|)aratively  common.  The  thick  muooiil  .sec-retic»n 
or  exudate  becomes  orj^aTiized,  the  adliesive  bands  binding  the  ossicles  to 
each  other  or  to  the  walls  of  the  tympanic  cavity.  The  dnmifiead  may 
also  be  involved  by  adhesions  to  the  inner  tympanic  wall,  drawing  in 
ridges  and  folds  toward  the  wall  from  which  the  adhesive  l>aT)ds  spring. 
The  deafness  and  tinnitus  are  usually  progressive,  although  they  may 
increase  by  bounds.  In  the  earlier  stages,  lM)ne  conduction  is  increased. 
Himi^  (see  Functional  Tests  of  Hearing)  l>eing  negative,  while  in  the 
more  advanced  stages  Kirin*^  is  positive.  The  positive  Rinn^  in  the 
later  stage  is  accounted  for  by  the  extension  of  the  sclerotic  process  to 
the  labyrinth. 

(d)  PennaBent  Deafness. — Permanent  deafness  is  usually  a  result  of 
tlie  secondary  infection  from  scarlet  fever,  measles,  diphtheria,  etc.,  die 
membrana  tympani  and  ossicles  lieing  partially  or  entirely  destroyed. 
I  have  seen  ciiscs  in  whicli  the  <Iruirdiead  and  ossJcle-s  were  entirely 
destroyed,  die  inner  wall  (prt>raonton)  of  the  tympanic  cavity  being 
plainly  visible,  in  which  the  hearing  was  remarkably  acute.  Tlie  chief 
loss  of  function  seemed  to  be  an  inabilitj-  to  locate  the  direction  of  soimd 
or  speech,  .\fter  once  grnsping  the  fact  that  tliey  were  being  addressed, 
these  case.s  seemingly  hear  wiUi  almost  nonnal  acuteness.  ^Vnother 
cause  of  permanent,  and  often  very  pronounced,  deafness  is  the  pano- 
titis of  Polilzer,  wherein  tlie  whole  auditory  apparatus  is  involved  in  the 
infective  process.  In  tliese  cases  diere  is  curies  of  the  l>one  separating 
tlie  tympanic  cavity  fmni  the  lab\Tinth  (|m»mont<jry),  or  there  Is  a 
perforation  of  the  winvlows  leading  to  the  labyrinth.  This  condition  19 
Uiiunlly  secondary  to  the  infectious  fevers. 

(r)  Mastoiditis. — While  mastoiditis  nearly  always  complicates  middle- 
ear  infection,  it  Is  not  always  severe  enougli  to  cause  serious  sjinptoms. 
In  some  cases,  however,  notibly  tliose  tlue  to  the  infectious  fevers,  in- 
fluenza, and  typhoid  fever,  the  niastoid  invulvemeiit  often  becomes  the 
chief  pmblern  in  die  management  of  the  ca.se.  In  mastoiditis  having 
its  origin    in   influenza   the  abscess  is  usually  circumscribed,   and   is 
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located  in  tlit^  imistiiHl  pnjcfss,  tlie  tyinpuiiio  cavih'  containing  no  piLs. 
In  eliilfJren  (he  nirtstoi*!  proprss  is  often  pei-foratttl  through  the  exlunml 
plate,  thu.s  giving  ri^jc  to  ft  siiliperioatea!  abscess. 

{/)  Loss  of  Mucous  Membrane,  Ossicles,  and  Infection  of  the  Labyrinth. 
— l-jilhvriiithifisj,  while  slniihir  in  S4irnp  respects  to  the  cxjn<iilion  dc- 
scriht'd  under  id)  l*ennftneul  Deafness,  is  diH'erent  in  regard  lo  the  viru- 
icncy  of  the  infection.  It  is  found  following  inihl  infe<'tiou.s  fevers, 
typhijid  fever,  and  (td)erculosi.s.  'Xlie  tytnpimic  cavity  is  denuiled  of 
mucous  inenti»rane,  and  tlie  ossicles  are  ne('rx)sct].  A  proln*  intrrxliHrd 
into  the  cavity  tlirotigli  the  external  meatus  shows  bare,  comparativelv 
smooth  bony  walls.  The  labyrinth  may  be  exposed  by  necPo.sis  of  tlie 
promontory  or  inner  wall  of  the  middle  car.  The  liearing  in  these  cases 
may  not  be  as  profoundly  aflVctcd  as  in  (V/),  though  when  (he  labvrinth 
is  involved  the  deafness  is  usually  profound. 

(7)  Chronic  Suppuration .™Th Is  setjuela  is  not  so  much  to  be  dreadwl 
a.s  the  more  latent  form,  in  which  there  seems  to  be  a  cure,  wheji  neerosU 
is  pnibably  steadily  |migre.ssing.  In  the  o|)en  frank  chronic  suppum- 
tion  the  [diysician  am!  patient  are  not  so  readily  deceive*!,  but  recognize 
the  [>i>ssible  danger  still  attending  the  furtlier  ])rogrcss  of  the  disease, 

(//)  Death. — A  fatal  issue  may  result  early  in  (he  (li.sease  from  menin- 
gitis, sinus  thrombosis^  sejjticeniia,  or  l»min  abscess.  The  infection 
may  reach  the  meninges  tfm)ugli  the  labyrinth,  the  tegmen  antri  or 
tjTnpajii.  or  through  one  of  the  open  suture-s  of  the  temporal  lK>ne  in 
infants  and  childii'ii. 

Diagnosis. — The  diagnosis  of  acute  suppurative  otitis  media  is 
neither  easy  nor  simple.  'IMie  dilTerencc  between  it  and  acute  catarrhal 
otitis  media  is  often  so  slight  in  the  early  stage  of  the  suppurative  l\pe 
that  oidy  a  careful  and  intelligent  examination  will  enable  the  sui^eon 
to  make  a  correct  diagnosis. 

(a)  Pain. — In  suppurative  otitis  media  the  pain  previous  to  perfo- 
ration is  veri'  intense  and  boring  in  character,  especially  in  children. 
wtiereas  in  adults  it  is  nut  so  severe. 

(h)  Temperature. — The  temperature  ranges  from  1°  to  .1°,  or  even 
more,  above  iK)nnal  in  chiUlren.  It  does  not  run  so  high  in  adult*. 
In  catarrhal  otitis  me<lia  the  temperature  does  not  usually  exceed  l**  or  2* 
above  normal. 

(c)  Appearance  of  the  Drumhead. — In  suppurative  otitis  media  befoir 
perforation  it  is  qinte  similar  in  appearance  to  that  of  catarrhal  otitis 
media.  After  perforation  a  rlark  spot  Is  .seen  In  a  few  cases,  while  in 
others  the  perfnration  is  not  visible.  A  pulsating  dniplet  of  mucus  or 
pus  is,  however,  significant  of  perforation.  If  the4lrumhead  is  de!tlru;fcd 
the  red  promontory  may  be  .seen  when  tlie  pus  is  cleared  away. 

(d)  The  Probe. — ^^Flie  pn)be  may  be  u.sed  to  dHTerentiate  lietTieen  a 
reddened  promontory  wall  antl  a  reddened  dninihearl.  The  promon- 
tory is  firm  and  unyielding,  while  the  drmnhead  is  resilient.  With  llir 
probe  a  flake  of  mucus  or  pus  may  be  brushed  away,  and  thus  ,<dKiw 
whether  a  fierforation  or  intact  membrane  is  jiresent.  Necrosis  of  the 
inner  wall  of  the  t}-mpanic  cavity  may  be  demonstrated  with  the  probe. 


ACUTE  SUPPURATIVE  OTITIS  MEDIA  715 

(e)  Kafiation. — Tntlatinn  of  llic  tniddU*  nir  and  the  .siiiniltaiieous  use 
of  the  (liagiioslic  tiil)e  will  pnjduce  n  whistling  hinpunic  niunnur  when 
perforation  Is  present,  or  a  soft  Ijlowing  tympanic  ninrmur  when  the 
drumhead  is  intact.  InHntiuii  shuiiUI  l>e  practised  with  caution  in  acute 
cases,  as  the  infectious  material  may  thus  be  forced  into  the  deeper  re- 
cesses of  the  tympanic  and  mastoid  cavities.  If,  during  iniiation,  the 
distal  end  of  the  diagnostic  tulte  is  dnijvped  into  a  Im-sin  of  water,  luili- 
bles  of  nir  may  he  si^-n  to  rist-  if  i>erforalion  is  present.  A  nianoinetric 
tnlie  partly  filled  with  water  and  inserted  into  tlie  external  meatus  dur- 
ing infliitinn  will  cause  the  (Vflumn  of  water  to  rise  in  tlie  distal  arm  of 
the  l*-shapetl  tube  during  inflation  if  a  perforation  is  present. 

if)  Oompression  of  Air  in  the  Meatus.— Cnnipres.sion  of  the  nir  in  the 
e.xtenial  ciinal  will  force  air  tlm-ougli  iliie  perforation  into  the  middle  ear. 
The  srnind  may  be  heard  by  inserting  one  end  of  tfie  diagnostic  tube  intr> 
the  nose  of  the  patient  lone  no-stril  being  clo.sed),  the  other  end  being 
placed  in  tiie  external  auditory  meatus  of  the  observer. 

Prognosis. — The  prognosis  has  already  been  f|uite  fully  considered 
under  iVrminations  an<I  .*^e(|uelie. 

Treatment. — The  treatment  will  be  considerol  in  connection  with 
the  subject  of  mi<htle-ear  suppurations  in  general.  A  brief  rrsume  will, 
however,  be  given  in  this  conne<'lion. 

(a)  Complete  asepsis  or  cleanliness  and  drauiage  should  be  striven 
for,  to  prevent  the  otorrhea  becoming  chronic.  To  fail  in  tliis  regard 
subjects  the  patient's  life  to  great  hazard.  If  thorough  ase|).sis  ia 
maintained,  a  secondary  staphylococcus  infecticjii  will  be  prevented. 
Staphylncoccus  infection  means  chn^nicity.     l>ri  not  idlow  it  to  occur. 

{h)  In  the  enrly  stage,  before  perforation  occurs,  a  12  per  cent,  solu- 
tion of  carliolic  acid  in  glycerin  (A.  II.  Andrews)  should  be  dr<ij>ped 
into  the  meatus.  It  is  also  a  valuable  remedy  after  perforntinri  has 
occurred,  as  it  is  hygroscf>pic.  rwJuces  the  edema  of  the  mucous  mem- 
brane, and  tlius  eslablLslics  a  more  rapid  How  <if  blood  through  (he 
tissues.  The  resistance  of  the  tissues  is  thus  raised  and  the  mfection 
checked. 

fc)  Early  incision  of  the  drumhead  should  be  practised  at  \\s  most 
bulging  |K>rtion.  'I'hc  incision  should  be  fn-e  and  curve<I  to  allow  of 
go<Kl  drainage.  Simple  puncture,  the  so-called  paracentesis,  Is  never 
indicated.  It  Is  an  oltsolete  procedure.  Drainage  is  the  object  sought 
for,  hence  use  the  lance  with  a  fixx*  hand.  Licision  also  promoles  the 
reaction  of  inflammation,  and  thus  favors  a  spee^ly  resolution  fFig.  37(>). 

id)  If  the  secretions  are  (hick  and  tenacious,  the  syringe  may 
be  used  to  renmve  them.  A  sterile  alkaline  sohitltm  .should  always 
be  used  for  this  puqK)se,  as  it  thiu»  the  .secretion  an<i  facilitates  its 
rpinovul. 

{e)  An  Acpieous  solution  of  the  peroxide  of  hydrogen  or  hydro/^me 
may  also  be  used  to  break  down  the  secretions,  after  which  they  are 
more  readily  wif>cd  away  with  a  cotton-wound  pn.)be. 

(/)  The  cotton-woimd  prolie  shouUt  be  used  gently,  but  repeatedly,  at 
each  sitting,  U»  wi[>e  away  alt  the  secretion  present.     In  my  experience 
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(t)  Constitutional    treatment: 
doses  three  to  ten  timfs  a  ilay. 


Km.  37(1 


this  id  the  most  effectual  method  of  removing  the  secretion  in  those  cases 
iu  wliich  the  perforation  is  of  hirge  size. 

{g)  Inflation  of  the  middle  ear  may  \ye  practised  with  caution  after 
the  pain  and  otiier  acute  symptoms  have  snl>sid«]. 

(ft)  A  safer  procedure  is  to  use  suction  with  Siegle's  otoscope  in  the 
external  auditori'  canal. 

Calomel  may  be  given  in  -f^  grain 
For  tlie  relief  of  the  pain,  I  grain  of 
codeine,  or  '^  to  6  grains  of  phenacelin 
may  he  given.  The  epipharyiix  shi>nM 
be  fre<piently  gargled  after  the  von 
TrolLsch-Swain  method. 

(jf)  Six  weeks  of  daily  inspection 
and  appropriate  tre-atment  will,  in 
most  cases,  result  in  a  complete  cure. 
I^ess  faitliful  and  intelligent  attention 
will  result  in  many  cases  l)etv»ming 
lutenLor  chronic,  with  the  usual  seque- 
la so  unfortunate  in  their  etTects. 

(A")  In  those  cases  in  which  there  is 
sagging  of  the  postsnpcrior  meatal  wall 
the  simple  mastoid  operation  should 
.be  performed  at  once.  Delay  is  dan- 
gepous.  If  the  infection  is  staphylo- 
coccal, the  urgency  for  the  operative  iriterference  is  not  so  great  as  in 
streptococcus  infection.  In  the  latter  type  of  infection  local  treatment 
is  usually  unavailing,  surgical  procetlure.s  lieing  riMpiiretl  to  elTeot  a  cure. 
{I)  The  it«-l»ag  may  he  used  over  the  mastoid  process  for  from  two  lo 
four  hours  when  great  pain  is  present.  If  no  improvement  follows,  it 
should  he  disotnitinued  and  operative  measures  considered.  l>iscon- 
(imie  the  ice  when  pus  flows  fi-eely  and  the  pain  subsides.  If  tlie 
infection  is  sfrcptococcal,  its  use  will  be  unavailing.  If  it  is  staphyli*- 
coccal,  it  may  abate  the  infective  pro<*ess. 

(m)  Leeches,  natiu^l  or  artifict!il.  ap^iHeil  over  the  mastoid  process  and 
in  front  of  tlie  tragus  are^  perhaps,  the  most  effectual  method  of  pro- 
moting the  reaction  of  inflammation  anti  aborting  the  disease.  (See 
Chapter  VII.) 


A  long,  curved  inddton  txtftrtdins  ftc-rt^u 
the  diuinlieftd  and  intQ  iho  mratus  at  tha 
upper  portioa. 


ACUTE  SUPPURATIVE  OTITIS  MEDIA  IN  INFAHTS  AND 

CHILDREN. 


In  view  of  tlie  fact  that  in  50  per  cent,  of  the  cases  of  measles  there  is 
an  inflammatory  atfection  of  the  middle  ear  in  infants  and  young  chil- 
dren, and  tlint  in  all  iiifec*ti*>us  diseases  there  is  more  or  less  inflamma- 
tion of  the  ear,  it  is  proper  to  give  a  brief  consideration  of  inflammatioDs 
of  tiie  middle  ear  as  found  in  infants  and  young  children. 

The  pathological  changes  found  vary  all  the  way  from  a  simple  ratar- 
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rhol  iiiflnrnmation,  with  swelling  and  cloudiness  of  tlic  mucosa,  to  infil- 
tration and  purulent  serretion.  The  secretion  is  usually  serous  or  sero- 
mucous,  with  some  pus  celb. 

The  embr}ological  conditions  infiueuoing  the  occurrence  of  the  process 
in  infants  are  (a)  the  presence  of  an  opening  in  the  upper  segment  of  the 
<lrunihead,  which  does  not  alwavs  close  before  birth.  In  liiithing,  water 
may  tlius  ^in  entrance  into  the  t\-mpanic  cavitj'  and  set  up  an  inflam- 
mation, (fc)  According  to  Weiss,  the  mucous  membrane  of  infants  is 
embryonic  in  type,  and  is,  therefore,  more  liable  to  be  affected  by 
microoi^nlsms. 

Tlie  cachexia  of  infancy,  bronchitis,  the  infectious  fevers,  and  chronic 
intestinal  catarrh  are  also  special  causes  of  this  affection  in  cliildren. 

Coughing,  vomiting,  sneezing,  and  other  violent  respiratory  efforts 
force  infected  matter  through  the  Kustjichian  tube  into  the  middle  ear 
and  excite  catarrhal  and  supptimlivc  inflammations. 

Otitw  media  Is  sometimes  present  in  the  newborn,  and  is  probably  due 
U*  the  forcible  witrancc  of  amniotic  fluids  into  the  middle  car  during 
delivery. 

Postnasal  adenoids,  enlarged  or  diseased  tonsils,  cpipharingitls,  ajid 
coryza  are  conditions  peculiarly  prevalent  among  children,  and  con- 
tribute toward  the  causation  of  otitis  media. 

Symptoms. — In  infants  with  cachejda  there  are  often  no  sub- 
jective symptoms.  Objectively,  the  drumlu'a<l  may  be  a  little  red- 
dened, especially  about  the  short  pHxr-ss  and  along  the  hauflle  of  the 
malleus.  A  small  amoimt  of  slimy  secretion  may  be  found  in  the  canal. 
It  may  be  cpiestiuned  whetlier  the  cachexia  Is  the  cause  of  the  ear  dtsea.se, 
or  whetlier  tlie  ear  disease  is  the  cause  of  the  cachexia.  It  is  quite  cer- 
tain, however,  tlmt  even  a  mild  suppurative  pmcess  in  infants  Is  ijuite 
snfHcient  to  cause  pronounced  disturbances  of  nutrition.  Kvery  case 
of  malnutrition,  peevishness,  twisting  of  the  head,  or  dn>pping  it  to 
one  side  should  lead  to  the  careful  inspection  of  the  oars  of  these  young 
patients.  Boring  the  hear!,  or  occi]>utj  into  tfie  pillow,  hanging  the 
head  to  one  side  (affected  ear),  placing  the  hand  ti>  the  affected  ear, 
going  to  sleep  when  lying  on  the  ear  toward  which  tlic  head  Is  inclined, 
refusing  to  lake  the  breast  e.xcept  on  the  side  whtch  allows  the  patient 
to  lie  with  the  affecte<l  ear  against  die  bosom,  all  [mint  to  acute  inflam- 
mation of  the  niiildle  ear.  Tlie  infant  or  young  child  cannot  (ell  nf  li!s 
sufforings,  but  if  the  physirian  carefully  observes  his  actions,  he  will 
often  Hnd  tliem  speaking  louder  dian  words. 

In  older  children  the  symptoms  are  more  pronoimccd,  and  just  prior 
to  perforatii»n  of  the  drumhead  the  pain  is  often  excruciating.  There 
may  be  voiiiitiug.  unconsciousness,  and  convulsions.  In  other  words, 
signs  of  meningeal  irritation  are  often  present.  Tliis  is  accounted  for 
by  tlie  free  anastomoses  of  the  bloodvessels  of  the  temporal  bone  and  the 
cranial  cavity. 

When  perforation  tjtkes  place  there  is  an  immediate  relief  of  alt  the 
symptoms. 

The  tendency  to  frctjuent  relap.ses  Is  a  prominent  characteristic  of 
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otitic  tnnatiiiiiatiuiis  in  infancy  ami  diilcllK^od.     After  the  tenth  tu  tlic 
fiftceiitli  war  4>f  a^f  tliis  temlcnrv  is  not  so  rnarktil. 

Treatment. — 'i'lic  troutnu'nt  is  alinfust  the  siunc  ns  in  adnlts,  witli 
thf  ex{'r|iliiiri  tlint  (yrnjmtiir  iiination  is  usiiully  fnllnwfHl  Uy  great  relief. 
When  the  iuHaniination  is  suppiirafivc  in  chnractcr,  tlic  external  meatus 
should  l>e  thoroughly  cleaiiaeil  with  cotton-wound  probes.  The  same 
treatment  descrihed  under  acute  suppurative  otitis  media  and  acute 
Miastiiiditis  is  applicable  to  theae  cases.  Adenoids,  when  present,  should 
be  removed. 

CHRONIC  SUPPURATIVE  OTITIS  MEDIA. 


Owing  to  the  faulty  bistruction,  or,  more  properly  speaking;,  to  the 
lark  of  systematic  uastruction  in  otology  in  most  American  mo<lical  col- 
leges, false  ideas  are  prevalent  conceniin^  the  true  im[x»rtanee  of  chnmir 
suppunitive  otitis  mtrdia.  The  acute  exacerbation  is  the  only  phaMr 
that  onlinarily  attracts  serious CDnsideration.  When  we  recall  the  fact  tliat 
none  of  (he  prominent  life  insurance  companies  will  accept  an  applicant 
who  is  alFectefl  with  chrt>riic  oti>rrhea,  we  are  brought  face  t4>  face  with 
the  business  man's  view  of  the  disease.  He  has  found,  after  a  careful 
study  of  the  mortality  tables,  that  applicants  thus  atfcctcfl  do  not  liw  lo 
the  full  term  of  their  life  exi)ectAncy.  Uoth  clinical  obsen*a!ion  and  patht> 
logir-ai  findings  bear  out  this  conclusion.  Clinically,  we  find  chnmic 
otorrhea  attended  by  a  sallow  muddy  i-cMnplexiim  and  acute  exacer- 
bations, duritig  which  there  is  pain  and  mastoid  tenderness,  and  an 
incrciiscd  flow  of  pus,  which  subsides  only  to  return  aguin  after  many 
weeks,  months,  or  years.  In  still  other  cases  we  find  sinus  lhmml>osJs, 
septicemia,  meningitis,  brain  abscess,  etc.,  which  often  lead  to  a  fatal 
tcnnination.  Bearing  these  facts  in  mimt,  and  their  relation  to  what 
seems  to  be  a  simple  and  harmless  chronic  otorrhea,  it  becomes  ap[wr- 
ent  tliat  chronic  suppurative  otitis  media  is  nut  to  be  thought  of  as  &. 
trivial  or  an  unimportant  disease 

Patholog'y. — Tt  is  very  inten^sting,  as  well  as  instnu^lix'e,  to  Inn* 
the  palhulugieal  ehaiiges  whi<'h  oc-<-ur  in  the  nnicons  membrane,  peri- 
osteum, and  bony  wall  of  the  tympanum  in  the  course  of  chr»)nic  sii|>- 
purative  otitis  mwiia.  They  may  l>e  somewhat  didactically  stated  acj 
fol  lows : 

(a)  The  first  important  change,  after  the  hy|)eremia  and  slight  intil- 
Iration  of  the  early  stages.  Is  the  loss  of  the  I'iliuteil  cohnimar  epithelimn 
in  circnuiscribe*!  areas,  while  ui  other  }>ortioiLs  the  mucous  memlinme 
is  nnich  thickened,  the  ciliated  epithelium  often  being  several  layers 
deep.  In  cliuh'steat<»[na  the  epithelium  becomes  flattened  or  cpidennic 
in  character. 

(h)  Infiltration,  thickening,  dilatation  of  the  bloodvessels,  and  the 
new  formation  of  bloodvessels  gradually  take  place.  The  lyinph  ves- 
.sels  In  the  deeper  layers  also  become  dilatefl  [l*olitzer). 

fc)  The  tubules  of  the  acinous  glands  somrtiines  become  closed  by 
adhesive  inilannuation,  and  cvstic  cavities  are  tims  formed. 
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(d)  The  ruund-cell  iiifiltratioii  ^Tudually  changes  to  spindle  cells,  the 
niliiiiniiiatory  exudate  beiug  thus  transfunned  into  adhesive  or  cicatricial 
bands. 

(r)  'nie  |»eriosEeii!n  remains  intnrt  for  a  (xTiod  varilng  from  a  few 
weeks  to  u  few  years,  although  it  is  proInd)Ie  that  in  a  majority  of  ca^es 
it  loses  its  integrity  within  two  years'  time. 

(/)  As  the  onter  plate  of  the  hone  is  nonrishefl  by  tlie  periosteum,  it 
thus  loses  its  nutrient  fluid.s.  and  l>ef(>mes  earioiis  and  necrosed,  tllrer- 
ation  of  the  mucous  meralirane,  periosteum,  and  bone  rapidly  succecfl 
one  another  until  there  hi  extensive  destruction  of  the  tissues,  often 
expf»sing  the  sigmoid  sinus,  dura  mater,  or  jugular  bulb. 

(g)  Avenues  of  infecticin  of  the  rnmiu!  contenLs  are  thus  opened  and 
the  patient's  life  is  placed  in  imminent  danger. 

(A)  All  these  changes  may  occnr  in  the  course  of  a  chnmic  otorrhea, 
without  any  alarming  svTnptoms  whatsoever,  such  a  stjile  of  alTairs  ex- 
isting for  an  in4le6nite  time,  jjerhaps  for  years,  without  giving  rise  to 
severe  or  atnnning  svmptoms.  On  the  other  hand,  dnngerons  compli- 
cations may  occur  at  any  time,  spewlily  leflding  (o  a  fatal  issue. 

In  atldition  to  the  foregoing  patliolngical  changes  should  be  inclutletl 
the  loss  of  the  malleus  and  incus  through  nlropliic  and  ulcerative  degen- 
eration of  the  tendinous  bands  lioliling  tfiem  in  place.  Reing  thus 
loosened,  they  nniy  become  necrosed  an*!  slough  away  thrniigh  the 
large  perforation  in  the  drumhead.  The  perfonilii«i  in  the  dnnnliead 
is  usually  large,  often  involving  t!ie  entire  mcnibranfi  tea-^a,  the  size  and 
location  of  the  perforation  varying  widi  the  location  and  nature  of  the 
pathological  process  in  the  middle  ear  and  associated  cavities. 

SjrmptoniS. — The  symptoms  vary  with  the  nature  and  locati4»n  of 
the  pathological  process,  as  well  as  with  the  acuteness  or  chronicity  nf 
the  .mme.  In  some  cases  the  signs  of  the  car  rliscase  are  so  Iat<MU  that 
but  little  thought  and  less  attention  are  given  tn  them.  In  others,  there 
is  a  constant  or  intermittent  ilow  of  pus  or  mucopus  into  the  external 
canal,  with  occasional  twinges  of  pain.  In  still  others,  there  are  acute 
exacerbations,  characlerizetl  by  profuse  pus  discharge,  often  admixed 
with  }>lood,  and  attended  by  pain,  niastoirl  tenderness,  and  swelling. 
The  chief  dilTerence  Iietween  tlie  types  is  in  the  degree  of  obstniction  to 
free  drainage  an<l  in  the  virulency  or  the  microiVrganisms  in  the  tympanic 
cavity  arui  mastoid  cells.  So  long  iw  there  is  free  drainage,  and  there  are 
no  virulent  microiirganism.s  jeopardizing  the  miihlle  ear  am!  cntnlal 
contents,  the  symptoms  are  not  alarming  in  charact<T.  On  the  other 
hand,  wfien  free  drainage  is  interferes!  with,  anci  viniient  infe<'tion 
.su|>en'enes  upon  the  prei-xisting  less  vindent  infection,  the  symptcmis 
assume  a  most  aggravated  and  alarming  character.  In  other  words, 
ihc  so-called  chronic  su[)pijrativc  otitis  media  assumes  tlie  proportions 
of  an  acute  mastoiditis,  with  threatened  intracranial  complications. 

The  Latent  Form. — The  symptoms  in  this  type  of  middle-ear  suppura- 
tion are  scarcely  appreciable  to  the  patient,  as  there  is  little  di.scharge 
and  no  pain  nr  tenderness  over  the  miustoirl  prm-ess.  The  patient 
often  says  there  is  no  discliarge,  nor  has  there  been  for  many  months  or 
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years.  Ociikir  inspection,  however,  will  often  show  li  ^Diali  amount  of 
pus  in  the  mifklle  ear  and  external  auditory  meatus.  The  amount  is  so 
small  that  it  docs  not  reach  the  conclia,  but  is  evaporated  in  the  meatus, 
the  dried  remains  being  thrown  o(V  with  the  ceninien  and  epidermis.  In 
these  cases  the  drumhead  is  perforated,  usually  away  fniin  it^  mai^in, 
the  size  varying  from  a  millet-seed  to  almost  the  eutire  menihraiie 
(pars  teii.sa),  though  I  have  frequently  observed  cases  of  latent  otorrhea 
when  the  perforation  was  marginal. 

The  Ohrottic  Discharging  Form. — Ttiere  is  a  j)rofnse  but  intennittent 
purulent  discharge,  somelime.s  lulmixed  with  mucus  and  blood.  Acute 
coryaa,  cpipharvngitis,  and  exposure  to  inclement  weather  increases 
tlie  amount  of  discharge  nnd  its  pundency.  Pain  may  be  present,  esjM> 
cially  when  aggravated  by  either  of  the  foregoing  conditions.  There  is, 
at  these  times,  a  sh'ght  tenderness  over  the  mastoid  process,  especiallv 
over  the  antrum.  Inspection  of  the  fundus  meat!  shows  pus  filling;  it 
completely,  or  oozing  through  the  ]>erforati()u  in  the  drumhead.  If  the 
(Irunihead  is  largely  dej<(roye<l,  mu\  the  pus  has  Its  nrigiu  in  the  attic,  il 
may  be  seen  to  trickle  down  the  long  process  of  the  ineus  into  the  atrium 
of  the  middle  ear.  After  rcmovmg  nil  the  pus  from  the  middle  ear.  the 
mucosa  over  the  promontory  may  be  seen  as  a  yellowish-red  refies. 
Granulations  or  poh"pi  may  be  present,  tilling  the  middle-ear  cavity,  or 
even  prutrudiug  into  the  external  meatus.  I  have  seen  cases  in  which 
the  po])-p  protruded  into  tlie  concha  of  the  auricle.  When  polj-pi  art 
present  blooij  is  (tften  admLxe<l  willi  the  .secretions. 

There  is  more  or  h*ss  elevation  of  temperature  during  the  subaciilr 
exacerbations.  The  skin  is  yellow  and  muddy,  the  whites  of  the  e\-« 
are  slightly  discolored,  and  a  feeling  of  lassitude  and  mcDtal  iucrtii 
possesses  the  patient. 

Chronic  Otorrhea  with  Acute  ExacerbatioDS. — This  form  of  chronic  sup- 
purative otitis  nu'dia  ailracts  attention  on  ae<ri)unt  of  the  exacerbations 
of  pronounced  pain,  mastoid  tenderness,  and  elevation  of  tem|>erature. 
The  patient  and  attending  physician  become  conscious  of  the  danger, 
which,  indeed,  may  have  existed  for  .some  weeks,  months,  or  even  yeai? 
previously.  What  was  previously  regarded  as  a  simple  harmless 
discharge  is  now  recognized  as  a  tlireatencd  mastoiditis.  There  is  a 
profuse  flow  of  pus,  perhaps  admixed  with  blood,  the  mastoid  is  lender 
to  the  touch,  either  at  its  tip  or  over  the  antnim,  and  the  temperature 
ranges  from  1°  to  4°  above  nonnal.     There  may  be  no  distinct  chili. 

The  patient  complains  of  lassitude,  and  is  disinclined  to  pursue  hli 
vocation.  He  may  be  pos.se.ssed  with  a  feeling  of  apprehension  or  of 
impending  danger. 

Having  thus  characterised  the  more  obvious  symptoms  of  the  three 
most  common  t^'pes  of  chronic  suppurative  otitis  media,  the  further  studv 
of  the  signs  of  this  disease,  and  their  significance  in  estimating  the  nature 
and  lucaticm  of  ifie  pathological  changes,  will  be  basctJ  upon  the  location 
of  the  perforation  in  the  dnnnhcad. 

Perforations,  their  Location  and  Significance.— To  Leutert,  Zaufid, 
and  others  we  owe  our  knowledge  of  the  pathological  significance  of  the 
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I  of  the  i>erfora turns  iii  the  (Iniinlu'ad.  U  may  l>e  .siiiil,  in  gi*n- 
ttnl,  that  if  the  perforation  is  murgiiml.  tlicre  is  Ijoiie  necrosis  in  the 
rt^ion  of  the  perfomtioii ;  nnrl  if  the  perforation  does  not  involve  the 
mnn^in  of  tiic  ilnimheiui,  hut  is  nrar  its  centre,  hone  necrosis  is  absent, 
ihe  ais*'  Iiein^  one  of  simple  suppurative  otitis  media.  The  informa- 
tion thus  afforded,  while  not  absolute,  is  nevertheless  %'ery  valuable  in 
arriving  at  a  full  knowledge  of  the  etiae. 

The  Clinical  Significance  of  Chronic  Perforations  of  the  Mem- 
brana  Tympani. — A  central  jMirforatiou  (one  not  mar^nal)  (Fijf.  377} 
(a  and  b)  usually  si^nirie^  iiuideqiiate  drainaj^^e  and  ventilation  through 
the  Eustachian  tube,  the  perforation  occurring  at  thej[point  of  least 
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resistance.  A  central  perforation  is  rarely  attended  by  necrosis  of 
the  bony  walla  of  the  cavum  tympani  or  of  the  ossicles,  and  may  be 
successfully  treated  wnlhout  major  surgical  interference.  According  to 
Leutert,  all  eentnit  jjerfurutions  indicate  tubal  infection. 

(c)  While  this  is  a  central  [>erforation,  it  ts  located  over  the  tympanic 
orifice  of  the  Eustachian  tube,  an<l  is  the  result  of  continual  middle-ear 
infection  from  the  tube.  The  Eustachian  tube  is  probably  infected  from 
tJie  epipharj'ngilis  which  is  present.  The  epiphan'ngitis  may  l>e  due 
to  the  presence  of  adenoids  or  their  remnants,  or  to  diseased  tonsils,  or 
to  elhmoiditis  and  sphenoiditis.  A  perforation  of  the  memhrana  tjTn- 
pani  over  the  tympanic  orifice  of  the  Eustachian  tube  should,  therefore, 
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direct  ihe  attention  of  the  iLuntl  surf^eon  to  the  epipliarynx  uiiti  the  contif^- 
iioiis  structures,  rather  than  to  the  tympanic  cavity.  A  radical  mas- 
t*Hil  operation  upon  a  rase  willi  a  perfonition  at  (his  point  would,  in 
all  prohahility,  fuil  to  rhefk  the  otorrhea.  An  attempt  to  close  the 
tympanic  orifice  of  the  Ku.stachian  tube  at  the  time  of  the  milicjil  opera- 
tion would,  in  all  probability,  meet  with  faihire,  as  Llie  continued  infec^ 
(ion  from  theepipJiar\'nx  would  prevent  closure.  The  rational  treatment 
of  sLich  u  case  would  he  to  cure  the  sinuitis,  remove  the  adenoids  and 
tonsils,  or  to  adopt  such  other  remedial  measures  as  will  cure  the 
epipharyn^itis. 

{d)  A  peiforation  of  the  inferior  margin  of  the  meiubrana  tympani 
signiHe.s  necnj.sis  of  the  inferior  wall  or  floor  of  the  tympanic  cavity. 
The  only  vital  structure  in  this  repon  is  the  ju,eular  bulb  (Fig.  377). 
As  the  bony  wall  separating  the  tynipanii-  cavity  and  tlie  jngidar  bulb  is 
usually  quite  thick,  the  perforation  may  sip^iiify  nothing  more  than 
necrosis  of  the  floor  of  the  tympanic  ctiWty,  a  region  which  is  accessible 
to  curettement  through  the  external  meatus.  In  rare  instances,  however, 
the  jugular  bulb  isseparatei^I  from  the  tjTnpanic  cavity  by  only  n  thin  bony 
wall,  or  the  wall  may  be  entirely  absent.  A  marginal  perforation  at  this 
point  should,  therefore,  be  regarded  as  suspicious  of  necrosis  from  jugular 
bulb  disease,  especially  if  septltr  symptoms  are  present.  The  exploration 
and  curettenieiit  of  the  floor  of  the  tympanum  should  in  such  cases  be 
prosecute*!  with  caution. 

{e)  A  perforation  of  the  membrana  flaccida  immediately  alxjve  the 
short  process  of  the  malleus  usually  signifies  necrosis  of  the  head  of 
the  malleus,  a  structure  in  clo.'je  apposition  to  the  |>erforalion. 

if)  A  marginal  perforation  innue<liately  above  the  short  process  of 
the  nmlleus  and  extending  to  the  superior  wall  of  the  meatus  usually 
signifies  necrosis  of  tlie  tegmeni  tympani  (roof  of  the  attic). 

i'j)  ^  perforation  of  tlie  irietnbrana  tympani  at  the  margin  of  die 
po-stcrior  superior  quadrant  of  the  membrana  tympani  usually  signifies 
necrosis  of  the  incus  and  of  the  bony  wall  of  the  antrum. 

[h)  Nimierous  small  perforations  near  the  margin  of  the  membrnu 
tympani  are  usually  significant  of  a  tuberculous  otitis  media. 

From  the  foregoing  data  it  may  be  inferred  that  a  central  perfor*- 
tion  signifies  a  simple  infectious  process  in  the  cavum  tympani,  whereas 
a  marginal  perforation  usually  signifies  bone  necrosis.  Mai^md  perfor- 
ations arc,  therefore,  indicative  of  a  more  serious  pro<'es.s  in  the  middle 
car  (cHvum  tympani)  than  is  indicated  by  b  central  perfomtion.  The 
entirt>  nbsrnce  of  the  membrana  tympani  is  equivalent  to  a  marginal 
perfomtion,  anil  is  strongly  suggestive  of  bone  nerrojus. 

While  the  significance  of  chronic  perforations  is  generally  to  be  inter* 
preted  as  given  in  the  foregoing  paragrajths,  it  should  not  he  inferre^l  that 
the  location  of  the  perforation  is  an  infjillible  guide  to  the  comfiiion 
present  in  the  middle' ear  and  mastoid  cavities.  All  tlie  other  clinical 
phenomena  should  be' taken  into  consideration,  and  a  conclusion  be 
drawn  from  the  ctuire  symptom  complex. 
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Prognosis  as  to  Hearing. — In  simple  or  central  perforations  the  hear- 
inj^  may  \)c  but  sli^litly  affiTteil  nftrr  the  suppurative  process  is 
rrlipved.  In  the  complex  or  mnixinnl  perforations,  with  lione  neciDsis, 
the  hearing  is  usually  tliminisheil  after  the  rwlieai  <»peralion,  whereas  it 
is  greatly  improved  after  the  Heath  r>|>eralinn.  The  patient  shiiuhi  he 
made  to  understaml  tha(,  while  every  elVorl  will  Iw  made  to  maintain  or 
impn)ve  the  hearings  the  thief  coneern  is  to  eheek,  or  to  cure,  the  suppu- 
rative process,  which,  if  allowed  to  run  its.  course,  may  jeopardize  both 
the  health  and  life  of  the  patient. 

Aceonling  li>  Clar<MH*e  Heath,  of  Ii(indon,  many  nf  the  cases  hereto- 
fore oi>erate<l  by  the  radiral  method  nuiy  be  cnn'd  by  his  method  of  oper- 
ating. (Se<r  Mealomastoid  <.)]terHtion-)  In  aehhtion  to  a  less  radical 
prxxredure,  he  claims  for  his  operation  that  the  hearing  is  unt  only 
consen'CfJ,  but  that  it  is  usually  restored  to  near  the  normal.  My  owTi 
experience  with  the  meatomastotd  operation  is  limited  to  twelve  cases, 
and  thus  far  the  results  obtained  have  been  all  that  he  claims.  'J'he 
cases  selected  by  me  for  tins  operation  have  been  thcxse  in  which  the 
ossicles  were  not  markerlly  necmsed,  though  the  perforation  in  .some 
was  marginal.  The  j>n>gnosls  ils  to  the  [)ermanent  cure  of  the  disease 
.by  this  opertitioH  is  still  o|K*n  until  further  experience  demonstrates 
its  exju't  place  in  otological  snidery.  That  the  hearing  is  presened,  and 
usually  greatly  imprt>ved  by  this  method  of  operating,  b,  1  believe,  fairly 
well  denmn.stnited. 

Treatment.— The  treatment  of  ehn^nic  suppurative  otitis  me<Iia 
does  not  (tfler  a  brilliant  (iierajrt'Utic  field.  In  spite  *>f  all  that  can  be 
done  with  local  trt^itment,  the  discharge  often  persists,  «»r,  if  checked, 
recurs  within  a  few  weeks  or  montks.  Many  so-called  "cured  cases" 
are  in  reality  only  latent,  and  with  the  first  "cold  In  the  head,"  or  other 
local  irritation,  become  active  again.  This  tendency  is  so  strong  that 
many  otologists  have  regartled  the  persistence,  or  the  tendency  to  recur- 
reniv,  as  an  indication  for  the  radical  mastoitl  operation.  While  this  is 
pHjbably  an  extreme  view,  it  is.  nevertheless,  a  more  ratitnial  one  than 
the  view  held  by  some,  that  most  cases  of  i-lmmie  otorrhea  may  be  euretl 
by  simple  local  treatment,  or  by  simple  operative  measuri's  through  the 
external  auditory  meatus.  As  a  inutter  of  fact,  eacli  case  shouhl  be  dil- 
igently sfndii^]  its  to  the  h>cnl  morbid  i-ondition.s.  and  ils  to  the  main 
etiological  factors,  Furthermore,  the  pathological  laws  underlying  infec- 
tious prfKfs-ses  in  cavities  lined  with  mucous  membranes  shouhl  be  well 
ccmsidereii.     (See  Chapter  VI.) 

'I^e  treatment  of  clironic  suppurative  otitis  media  will  be  studied, 
with  the  foregoing  facts  In  mind,  iin<]er  the  following  headings; 

The  Treatment  of  Chronic  Otorrhea  with  a  OentraJ  Perforation  of  the  Mem- 
br&na  Tympani.-  (^Iinmic  suppurative  otitis  media  willi  a  cenind  perfnrn- 
tiuu  of  the  membrana  t\7iipani  (Fig.  Ji77  a,  f^  r)  usually  signifies  a  simple 
infection  of  the  mucous  niendirane  of  the  middle  ear  without  involve- 
ment of  the  inmy  tis,sue  nf  the  t>Tnpanic  walls,  or  of  the  os.si<'1es,  and  is, 
therefore,  often  anienable  to  simple  local  trentment.  j\n  ex<'eption  to 
this  should  be  made  when  the  perforation  is  located  over  the  t\-nipanic 


724 


THE  EAR 


orifice  of  llie  Kustacliiaii  lube  (Fig.  377  c).  A  |>erforatiori  iu  this  region 
irnlicntes  a  suppiiriitivp  pr()cpss  in  the  Kustachiun  tube,  lienre  tlie  niicMIe 
car  cannot  be  cured  while  tiie  tubal  infection  continues.  In  such  cases 
the  first  attention  should  be  given  to  the  Eustachian  ttjbc  and  the  condi- 
tions giving  rise  to  its  involvement  (arlcnnids,  cpiphan'ngitis,  sinuitis). 

The  treatment  ut  (itorrlica  witli  a  central  perforation  of  tlie  membrana 
tynipani  Is,  therefore,  divided  into  two  classes,  namely,  (1)  otorrhen 
with  a  c-eiitral  pei-foration,  other  tliaii  over  tlie  t\'nlpamc  orifice  of  the 
Kiistachian  tube,  and  (2)  chronic  otorrhea  with  a  central  perforation  of 
the  menibrana  tymjwini  over  the  tj'mpanic  orifice  of  the  Kitstirhian  ln\*e. 

1.  The  treatment  of  chronic  otorrhea  with  central  perforation  of  the 
menibrana  tynipani  which  is  not  over  the  tvmpauicr  orifice  (Figs,  a  and  6) 
of  the  I'^iistacliian  tube  is  based  u|xin  (cardinal  principles)  free  drainage, 
the  removal  of  the  morbid  niateriab  and  the  maintenance  of  aseptic  con- 
ditions while  repair  is  taking  place  and  is  as  follows: 

Drif  Gauze  Dre.mngs. — In  1SK0-.S2,  L>r.  Spencer,  of  St.  Louis,  ad- 
vocated the  use  of  siri[)s  of  dry  gauze  in  the  treatment  of  acute  and 
chronic  suppurative  otitis  merlin.  Since  then  the  .same  niethwl  of  treal- 
nietit  has  heeii  urged  by  Gradinego,  Pierce,  Gnidle,  and  others.  The 
gauze  promotes  drainage  of  the  secretions,  an<l  at  tlie  same  time  pre- 
vents further  infection  tlmmgh  the  auditor}'  meatus.  , 

Fia.  378  • 

r.i>jt«HOV».cii. 
Ban«~AIlpiirt  rmuk  pwker. 

The  fundus  of  the  meatus  should  be  mopped  dry  witli  a  cotton-wouiMl 
applicator  before  the  strip  of  gauze  is  applied. 

The  end  of  the  gauze  is  then  curried  Ut  the  membrana  tympani  with  a 
prol>e  packer  (Fig.  378).  The  meatus  is  then  loosely  packed  with  the 
gauze  and  a  small  piece  of  cotton  ptacerl  over  it.  The  gauze  should  be 
removed  every  twenty-four  to  forty-eight  hours  and  the  secretions  thor- 
oughly removed  with  a  eotton-wounti  applicator.  A  new  strip  of  gauze 
is  then  applied  as  before. 

Ill  many  cases  the  drainage  and  protection  afTurded  by  the  gauKe  lead^ 
to  the  rapid  disappeamnce  of  the  uifection  and  to  repair.  The  perfo- 
ration .sometitne.s  vi)lunt;irily  closes  by  granulation  fnun  its  etiges.  In 
other  <'iuses  it  [xTsists,  antl  niay  \)c  closcfl  by  the  application  of  a  .'J3  per 
cent,  soluticni  of  lrichU>rdcetic  acitl  to  its  edges  at  int*'rvaLs  of  a  few  dajx 
No  attempt  should  be  made  to  clasc  the  perforation  until  (he  secretions 
urc  normal. 

In  addition  to  the  foregoing  method  of  treatment,  alcohol  in  varrin|; 
strength  may  be  instilled  into  the  middle  ear  tlirough  the  meatus. 

The  middle  ear  may  also  be  cleared  by  inflation  througli  tlie  Eusta- 
chian tube  if  the  otorrhea  persists  after  several  treatments. 

2.  The  treatment  of  otorrhea  with  a  centml  perforation  over  Ibf 
t\in]>anie  orifice  of  the  Kustachian  lube  (Fig.  377  c)  is  more  eomplirated 
than  when  the  central  perforation  is  otherwise  locateib    The  otorrhr*  b 
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{lerpetiiatrd  h^-  the  discharge  of  infected  serretion  from  the  Eustachian 
tube  into  the  (vinpunic  cavih',  and  cannot  he  cured  without  first  over- 
poining  the  infection  and  discharge  from  thi"  Kiistnchian  tube.  The 
raucous  membrane  of  the  Eustacljian  tni)e,  wlien  nonna!,  b  c^)vel■^'^l  liy 
cihatcd  columnar  cpitiieUuni,  wiiich  propels  tiie  f^ecretions  toward  the 
pharyngeal  orifice  of  the  tul>e.  In  chronic  infections  processes  tlie  cilia 
are  lost,  or  their  wave-like  motion  Ls  inhibited,  and  the  secretions  flow 
in  the  direction  tjf  least  resistance.  The  i.stliTnn.s  of  t!ie  tube  forms  a  bar- 
rier to  the  downwanl  flow  of  the  secretions  from  the  t}-mpanic  cmi  of  the 
tube,  lience  they  are  |M>ureil  into  tlie  tympanic  cavity.  The  (flnstnnt 
irriljition  of  the  membrana  t)*mpani  over  the  t>Tnpanic  orifice  of  the  tube 
leads  to  perforation  of  the  menil)rana  tympani  at  this  poii^t.  The  first 
indication  In  these  cases  b  to  remove  the  cause  of  the  tubal  infection  and 
inHnmmation. 

If  the  tubal  infection  is  due  to  a  constriction  at  the  isthmus  of  the  tube, 
the  tuln*  .should  be  dilated  with  bougies,  and  astringent  ami  antiseptic 
solutions  forced  tlirough  it  with  a  Weber-Liel  catheter. 

If  the  tubal  infection  Is  due  U)  the  presence  of  epiphuniageal  adenoid.s, 
or  their  remnante,  tliey  .should  be  removed. 

If  the  infection  is  due  to  an  epipliarjiigitis,  it  should  receive  appro- 
priate treatment. 

And,  finally,  if  the  tube  is  infected  by  the  discharge  from  diseased 
nasal  .Mnuses,  especinlly  the  [K>sterior  etiunoidal  and  the  sphenoidal 
sinuses,  tliis  L-ondition  should  receive  appropriate  .surgical  treatment. 

Having  removed  the  cause  of  the  tubal  infection,  the  infection  tends  to 
<li.sapjM*ar  with  little  or  no  other  treatment.  In  some  cases,  however, 
the  infectious  process  in  the  Kustachian  tul>e  is  attended  by  such  pro- 
nounced tissue  changes  that  additional  Ux-al  treatment  is  necessary. 

The  local  treatment  of  the  infected  Eustachian  tube  and  tvinpanic 
cavity  consists  in  the  use  of  the  dry  gjiuze  treatment  and  in  the  use  of 
mild  astringent  and  antiseptic  solutions  through  Uie  Kustachian  tiil)e, 
u  W'el>er-Liel  catheter  being  u.sed  for  tliis  pnrjHxse.  The  Weber-Liel 
catheter  consists  of  a  small,  long,  fle.xible  hart!  rubber  catlieter.  placed 
inside  of  n  lar^r  catlieler  of  the  nsnal  length.  'Hie  larger  catheler  Is 
pa'*se<l  to  the  pharj'ngeal  orifice  of  the  tube,  and  the  smaller  one  U 
mtroduced  through  it  to  the  isthmus  of  the  Eustachian  tube.  A  small 
syringe,  filled  with  an  alkaline  antiseptic  solution,  Is  then  attacht'tl  to 
the  smaller  catheter  and  forced  thn)ugb  the  Kustachian  tube  into  the 
mi<|clle  ear.  This  ctiurse  of  ti-eatmeiit,  frjllowing  the  removal  of  the  con- 
ditions causing  the  tubal  and  middle-ear  infection,  is  often  attended  by 
a  complete  cure  of  the  cbrrmic  otorrhea. 

The  Treatment  of  Ghronic  Otorrhea  with  Marginal  Perforations  of  the 
Membrana  Tympani.  As  nmrginal  |M'rfonttiorts  of  the  membrana  tym- 
pani usually  .signify  necrosis  of  the  os.sicles,  the  bony  tympanic  walLs, 
the  tegmen  tifinpani  or  teamen  antri,  and  the  other  eontiguoiw  bony 
structures,  the  treatment  of  chronic  otorrhea  thus  characterized  is  not 
so  simple  as  in  central  perforations.  The  same  fundamental  principles 
of  treatment  should,   however,  be  oKserveih    The  drainage  and   the 
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removal  of  the  nmrlutl  material  are  aUsoliitely  essential  to  the  success  of 
the  treiitiiietit.  The  lUfthods  of  establishiug  dramage  and  of  removing 
t!ie  morbid  material  are  radically  different,  for  anatomical  and  pathoiog- 
icfll  reasons,  from  those  pursvie^l  in  otorrhea  with  central  perforations. 
It  Is  ohvioiLsly  inijxjssible  to  materially  facilitate  drainage  with  dressings 
in  tlie  extenial  auditor}'  meatus  when  tlie  obstruction  is  in  the  antrum 
or  aditus  ad  antrum.  It  b;  ef]ually  obvious  that  the  morbid  material 
cannot,  luider  such  conditions,  he  removed  ttintnigh  the  auditcjry  meatus. 
Such  measures  must  be  adopted  as  will  expose  these  regions  to  the  sur- 
geon's instruments. 

1.  When  the  perforation  is  just  above  tlie  short  process  of  tlie  malleus 
(Fig.  377  e),  the  bead  of  the  malleiis  is  probably  necrosed,  and  the  malleus 
should  be  reitioved.  fSee  Ossicnlecttnny.)  A  2  per  cent.  s<ilution  of 
the  nitrate  of  silver  may,  however,  be  injected  through  the  perfonitioii 
to  promote  liealtliy  granulation,  with  the  hope  of  healing  the  diseased 
ossicle  and  thus  avoiding  the  necessity'  of  removing  it. 

2.  When  there  is  a  perforation  at  the  upfwr  margin  of  the  membrane 
(Fig.  .'177/),  and  it  involves  not  only  the  memhrana  Hacci<]a  but  the  supe- 
rior wall  of  tlie  auditory  meatus,  the  tegmen  t>niipani  is  probably  ne- 
crosed. Even  in  these  cases  osseculectomy  is  sometimes  attended  by  a 
cure  of  the  chronic  infection  and  otorrhea.  If  tlic  floor  of  the  attic  is 
blocked,  tlie  removal  of  the  malleus  and  incus  may  establish  free  drain- 
age, and  tluis  effect  a  cure.  In  other  instances,  ossiculectomy  will  not 
effect  a  cure,  probably  becau.se  the  cfl.se  is  complicated  by  epiphar^-ngitu, 
salpingitis,  or  necrosis  of  the  antrum  walls.  Ossiculectomy  is,  there- 
for**,  only  a[)pli<Jible  to  those  cases  in  whiclx  the  t^men  t\Tiipani  is  alone 
necrotic,  the  comp]icafe*l  cases  being  amenable  to  the  meatomastoid  or 
the  radical  operation,  preferably  the  ra«:lical  operation. 

3.  Wlien  the  clirr)uic  otorrhea  is  atten<led  by  a  marginal  perforation 
at  the  (xjstsuperior  ((uadrant  of  the  membrana  tympani,  as  shown  in 
Fig.  377  tj,  iiecnisis  of  the  antrum  is  j>n)hubly  present.  The  incus  ul.'io 
may  be  necnxsed.  To  establish  drainage,  and  to  remove  the  moriwl 
material,  either  the  radical  or  the  ineatomastoid  operation  should  I* 
perfonned.  It  Is  barely  |wssiblc,  however,  that  by  irrigating  the  attic 
thn)Ugh  the  perforation,  tlrainage  may  be  established  through  the  aditus 
nd  antrum  and  a  cure  be  ellected.  In  these  caaes  the  mcatouiiistoiil 
operation  appears  to  \ie  well  a<lapted. 

4.  With  a  perfomtion  at  the  inferior  margin  of  (he  membrana  t^-m- 
pani  (Fig.  377  d),  the  necrosed  bone  may  he  removed  with  ii  curette 
irilrotluced  through  tlie  auditory  meatus.  If  .septic  symptoms  are 
present,  t!ie  floor  of  the  tympjtnic  cavity  shouUl  be  cautit)U.sly  explored, 
as  the  necrosis  may  be  due  to  an  extension  from  the  jugular  bulb.  If 
ae])tic  symptoms  are  present  in  such  a  case,  the  rational  procedure  would 
be  to  (K'rform  eitlicr  the  radical  or  the  meatomastoid  operation,  and 
then  exjwwe  the  sigmoid  portion  of  the  lateral  sinus  and  the  jugular 
bulb.  If  septic  svmptoms  are  absent,  the  floor  of  the  tympanum  sliould 
be  exploretl  with  a  blunt  probe  for  necrotic  bone,  and  if  found  it  slwuld 
be  cai-efnlly  removed  with  a  bent  curette  tbnnigh  tlie  perforation.    'Hie 
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jwrforation  sliouh!  i)e  previously  enliirgei!  I>y  two  divei-gent  incisions. 
After  curetteinent,  the  meatus  should  be  loosely  packed  with  sterile 
gau/'C.  as  rerominenfled  in  simple  c*fT»tnd  |)erf()  rat  ions.  The  gau/e 
shniitd  he  reniovo*!  daily,  the  meatus  freofl  of  secretions,  unci  repacked 
with  gauzcj  until  the  necrotic  area  Ls  healed  and  llic  [lerforaticm  t'Kiseii. 
If  the  secpelions  disappear  and  the  perforation  persists,  it  may  be  closed 
by  the  application  of  a  *W  per  cent,  sohttion  of  trichloracetic  acid. 

5.  Otorrhea  attendeil  by  a  perforation  of  the  niembrana  tympani  at 
its  anterior  niai^n  usually  si^iifies  necrosis  in  this  region.  As  the 
carotid  artery  piLsse.s  iipwarrl  dirougli  tlie  temporal  bone  near  the  ante- 
rior boundary  of  the  cavum  tympani,  curettement  should  be  cautiously 
performed  in  tliis  region  (Fig.  \M1). 

(i.  Numerous  pin(Joint  |)erforations  of  the  memlirana  tympani  usually 
signify  h  (iiIhtcuIous  ntitis  ineriia. 

Other  Methods  at  Treatmwit.  -Curettage  of  the  attic  vh  the  external 
auditnry  rncatn-*  should  be  undertaken  with  groat  reluctance  and  cau- 
tion, if  granulations  are  present,  it  Is  fjuite  proliaiile  that  the  tegmen 
tympani  is  necrosed  and  that  the  gmnulatinns  are  thrown  unminl  aiul 
over  it  to  wall  otf  the  invading  pathogenic  bacteria  from  the  meninges, 
'^riie  removal  of  the  granulation  tissue  witlutut  at  the  same  time  estab- 
lishing fnt'  dniinugp  of  the  secretions  fntni  the  lyuipanic  cavity  might 
lead  to  infection  of  the  meninges.  Such  a  condition  may  be  much  more 
successfully  and  safely  (aiul  I  may  a<i<I  more  consen'ativcly)  treated  by 
tlie  rmjicnl  or  the  meatomastoid  operation. 

The  alcuhoi  Ireatment  has  been  held  in  high  esteem  in  cimjnic  suppu- 
rative otitis  media,  its  field  of  usefulness  is  chieHy  limitetl  to  central 
])t'rf orations,  e.xcept  when  it  is  over  the  tympanic  mouth  of  the  Kustaehtan 
tnlw  (Fig.  377f).  In  otorrhea  with  a  marginal  [lerforution,  alcohol  only 
relieves  the  symptoms,  but  ihws  not  cure  tlie  disease. 

The  alcohol  may  be  used  in  various  dilutions,  ranging  from  2.^  to  9ii 
per  cent.,  beginning  with  the  milder  solution  to  avoid  pain,  and  then 
using  the  stnjnger  solutions.  The  alcohol  should  be  left  in  the  cleaased 
ear  for  twenty  minutes  at  each  treatment. 

Aleohi>[  holcjirig  boric  acid  f)r  iodofonn  in  sohitiou  or  suspension  may 
l>e  iise<l  in  olorrlica  with  a  central  |x*rforati{Mi,  thougii  it  is  probable 
that  its  titerapeutic  value  is  not  increased  by  the  addition  of  the  boric 
acid  or  iodofonn. 

In  fetid  otorrhea  the  instillation  of  the  compound  tincture  of  benzoin 
may  be  us<*<i  to  mnovc  the  fetju-.  It  is  also  an  antiseptic  and  astringent, 
and  acu  fuvorabiv  upon  the  diseased  tissues.  'I'lie  fundus  of  ihe  nu-atns 
:ihuuld  be  mop[K*d  dry  before  npplying  the  com|KHmd  tincture  of  benzoin. 

Wlien  the  mucous  membrane  of  the  middle  ear  has  undergone  fungoi<l 
granulation  degenenition,  a  9i»  per  cent,  solution  (if  cariiolic  acid  may  be 
dropi^ed  into  the  ear,  cjire  being  exercise<l  lo  prevent  the  aciil  coming  into 
ccmtaet  with  th«*  mental  skin.  At  the  expiration  of  one  minute  aU-ohol 
.nhould  be  instilled  into  the  ear  lo  check  the  action  of  the  acid,  after  which 
the  ear  should  be  mopp«l  with  a  e4>ttnn-W(>inM!  applicator  until  dr)-. 
The  meatus  should  then  be  Imisely  pnckwl  with  dry,  sterile  gauze. 
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Cholcsteutomu  of  (lie  iniildle  ear  is  oltarat'teriz«l  I>y  the  ftirmatinn  of 
nift.s.ses  of  enidemioid  cells  arranged  in  concentric  layers  Letwceii  wliich 
are  found  clxtlesterin  crystals. 

Etiology.— About  the  year  1840,  J.  Muller  described  new  formations 
in  the  temporal  bone,  resembling  pearly  growtlis.  They  were  compose*] 
of  concentric  layers  of  epidermoid  cells  with  cholesterin  cr}staLs  between 
them.  They  are  commonly  found  in  (he  antrum  and  attic,  and  are 
covered  by  a  delicate  membrane  whicli  L*  closely  adherent  to  the  peri- 
osteum of  tlie  bone  to  which  tliey  are  attached.  This  variety  is  knomi  as 
primarj'  cholesteatoma,  as  it  secnis  to  have  its  origin  in  the  cavity  wliere 
it  is  found.  The  secondary  and  most  common  t}pe  is  due  to  an  exten- 
sion of  the  epidermis  of  the  external  meatus  and  membranu  t\Tnpani 
into  the  middle  ear  thrvuiffh  a  perforation  in  the  drumhead. 

Primary  Cholesteatoma. — Primary  cholesteatoma  is  variously  believed 
to  be  Iielcix)pla.slif,  pu.s.sibly  arising  fn>ni  tiie  epitlielium  of  the  ductus 
vestibule;  that  Ls,  it  is  a  remnant  of  tlie  second  visceral  cleft  left  behind 
after  iu  closure.  Mild  inflannnatory  action  in  the  middle  ear  favors  tlielr 
grtiwth,  whereas  severe  inflaninmlion  hinders  it.  Primary  cholesteatoma 
is  probtibly  quite  rare.  Its  existence  might  well  be  doubted  if  it  were  not 
for  the  fact  that  eminent  observers  have  made  full  and  detailed  reports 
of  such  cases.  Other  equally  eminent  obsen^era  claim  tliere  is  no  such 
condition,  all  cases  being  secondary  to  suppurative  processes  in  the 
tympanic  cavities.  Von  TrolLsch,  Habennann,  Politzer,  and  others 
hold  this  opinion. 

Secondary  Obolesteatoma,^ — This  is  the  type  found  in  practice,  the 
primary-  form  being  chieHy  limited  to  the  literjiture.  The  masses  in 
all  probability  have  their  origin  from  extensions  of  epidermis  from  the 
external  meatus  and  drumhead.  The  conditions  favoring  tliis  extension 
are: 

(a)  A  marginal  perforation  of  the  firumhead. 

(b)  A  mild  chronic  suppunitive  inHainniation  of  the  mucosa  of  the 
middle  ear. 

(c)  A  fistulous  opening  in  the  posterior  or  superior  wall  of  tlie  meatus. 

(d)  Adhesions  at  the  margin  of  the  perforation. 

(e)  Adhc-sions  of  the  end  of  the  handle  of  the  malleus  to  tlie  pm- 
montory. 

(/)  Aural  polypi. 

Perforations  in  the  posterior  ]Kirti<jn  of  tlie  membrana  fiaccida  are  espe- 
cially liable  to  be  fol!t»wefl  by  cliolestealotna  on  account  of  the  tongue- 
Hke  or  thirkenefl  extension  of  epithelium  from  the  superior  wall  of  the 
meatus  to  the  drumhead  at  thi.s  [>4»int.  Politz<T  rcjHirts  a  cose  In  whirh 
the  growth  seemed  to  have  its  origin  in  a  fistulous  opening  in  the  mastoid 
process. 

The  cholesteatomatous  ma.s.<)es  arc  of  a  pearly  gray  color,  and  slightly 
lustrous.     l'|>on  section  they  are  found   to  be  com}»ase<l  of  coricentrir 
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layers  of  epidermic  cells  intermixed  with  detritus  and  cholesterin  crystals. 
If  the  condition-s  aiv  favorahle  llie  niiLs»es  gniw  lurfjcr  and  lar^r.  eaiwing 
eteentric  pressure  atrophy  of  tlie  bony  walls  of  die  cavity  involved. 
Iji  some  case^  thenf  is  hone  necrosis,  whicJi  may  thus  exjwse  tlie  hrain, 
lateral  sinus,  and  lahyrinth  to  the  infection  containwl  in  the  masses. 
'They  arc  broken  down  in  tlieir  centres,  richly  otlorous,  and  loaded  with 
pathogenic  microorganisms.  The  central  breaking  down  is  due  to 
putrefaction. 

Aunil  poh'pi,  with  mild  suppurative  inflammation,  are  often  attended 
by  cholestratomatotjs  fonnatinri.s.  If  ttiere  is  an  active  or  profuse  pus 
ilischarge,  the  fomialions  arc  chccke<l  or  altogether  dissipated.  "^Phc 
fri'e  ilrainagc  inciMent  to  a  jmifuse  di.scliarge  seems  lo  prevent  (he  further 
inward  extension  of  the  epidennic  prt>cess,  the  masses  gradually  dis- 
appearing, and  the  caWty  healing  with  a  layer  of  Hat  epithelial  covering 
or  matrix.  The  size  of  tlie  cliolesteatomatous  masses  varies  from  a 
hemp-*;ee<l  lo  a  large  walnut.  Their  shape  either  conforms  to  that  of  the 
cavity  in  which  they  fornix  or  tliey  are  round,  oval,  or  very  irregular  in 
outline. 

Extensions  of  the  cholesteatoma  into  the  Haven^ian  canals  have  been 
demonstrated,  which  may.  in  jmrt,  account  for  the  nuirked  tendency  to 
recurrences  in  spite  of  thnrfnigh  operative  interference.  E.  B.  Dench  has 
called  attention  to  the  presence  of  small  masses  of  cholestcrin  eiystals 
without  cpitliclinl  cells,  the  etiolog\-  and  patholog>-  of  which  are  not 
known.  Ue  rcjMj»rttHj  two  such  cases  openited  by  the  radical  mcthtKl 
with  g<i(y|  re^snll.s. 

Symptoms.-  The  masses  may  be  present  for  years  without  giving 
rise  to  distinct  symptoms.  Smlden  swelling  of  the  mass  from  tlie 
entrance  of  moisture  into  the  external  meatus,  as  fnim  sweating,  bathing, 
syringing,  etc.,  may  cause  pressure  s}TuplonLs,  as  pain  and  necrosis. 
In  tliLH  event  there  may  be  a  feeling  of  fulness  or  ]>ain  in  the  atTectcfl  ear, 
with  headache,  nausea,  vomiting,  staj^ring  gait,  fever,  and  aprosexia. 
The  moisture  causes  the  horny  cells  to  swell,  and  the  sudden  pressure 
thus  exerted  causes  the  above  signs  of  pressure  and  of  intracranial 
irritation. 

Inspection  of  the  meatus  shows  it  lo  l>e  more  or  less  fiUe*I  with  a  pearly 
gray  mass,  adnnxed  with  gnmulations  or  aural  polypi.  If  a  jMirlion  Is 
removed  anrl  placefl  in  water,  it  ap[>ears  as  shre^ls  of  delicate  tissue 
with  the  golden  grai?is  of  cholesterin,  which  are  characterlstifr  of  this 
gnmih.  If  the  mass  is  favorably  locatni.  it  may  be  removed  with  the 
syringe  or  ear  spoon.  In  otlier  cases  it  Is  nw'e'tsary  lo  do  the  radical 
mastoid  o|>iTatii)n  to  eradieate  it.  Even  then  it  may  lie  necessary  lo 
re|»eat  (he  o[X'ralion  one  or  more  limes  before  a  satisfactory  result  is 
obtained. 

The  termination  of  cholesteatoma  may  be  l>y  (a)  epidormization  after 
llie  sfmnfaneous  or  instnimcnlal  removal  of  the  mass;  (h)  it  may  l>e 
fon-e*!  tlmuigh  the  Eustuchiun  tube  into  the  epipImr^Tix,  or  into  the 
maxillary  artictilaiiori  llirough  the  anrerinr  wall  of  the  meatus;  (c)  it 
often  breaks  through   tlie  walls  of   the  semicircular  canaU  fJansen): 
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(d)  ill  some  cases  it  piLshes  its  way  through  the  external  plate  of  the 
imustoir)   process  ami   presents  the  apj>eanmoe  of  a  mostoitJ   ahsoess; 

(e)  in  still  other  cases  it  may  cause  necrosis  of  the  tegmen  antri  and 
tyinpani  and  cause  death  from  involvement  of  the  cranial  contents;  (/) 
death  may  also  result  from  sepsis  arising  from  the  aiisorption  of  the 
retained  secretions;  (g)  and  from  meningitb.  bmhi  ahscess^  sinus  throm- 
bosLs,  or  thrombosis  of  the  jugular  vein;  (It)  and  through  the  di^^astric 
fissure. 

Diagnosis. — ^The  diagnosis  may  be  miidf  by  the  tvni«>val  of  the  gn>wlh 
and  subjecting  it  to  microscopic  examination.  This  may  be  done  with 
a  curette,  probe,  or  syringt*  when  the  growth  is  in  the  middle  ear.  If  in 
the  antrum,  it  can  only  be  remove^l  by  mastoid  operation.  Sydacker 
has  calletl  alN'Ution  to  the  .sedimentation  of  the  washings  of  tlie  i»r, 
which,  when  microscopically  examined,  show  the  epithelial  cells  with 
neuclei  staining  vepi-  faintly.  Particles  of  boii«iiist  are  also  showTi  us 
highly  refractile  crystals.  Briihl-Politzer  have  calleil  attention  to  tlie 
use  of  a  chloroform  .solution  of  (he  chotesteatomatoiis  masses  in  which 
the  chnlesterin  j>n>duces  a  greeiiLsh  discoloration. 

Prognosis. ^The  pmgiiosis  is  bad.  In  those  <uses  in  which  there  is  a 
sjMtntaTKNHis  (»r  instrnnienta!  ex]>nl.sion  r>f  the  cholesteatoma  the  cavity 
usually  becomes  refilled  with  it.  Even  after  the  most  thorougli  radical 
operation  the  diaea.^e  may  persist.  ThL*  is  not  at  all  diflicult  to  under- 
stand when  we  recall  the  fact  that  the  cholesteatoma  forces  its  way  into 
the  Haversian  canals  of  the  bone,  thua  elTectually  forming  focal  centrrs 
from  which  it  may  exteufl  again.  Sac-like  prolongations  into  the  hone 
have  also  been  observed,  thereby  making  it  diHicnlt  to  entirely  eradicate 
the  process.  The  uncertainty  of  ciire  leaves  thejwissiblc  complication.s, 
HS  meningitis,  brain  abscess,  pyemia,  sinus  an<i  jugular  tliroml>osi5, 
a  menace  to  the  health  and  life  of  the  patient.  Cures  are,  however, 
frequenlly  effected,  ami  we  are  warranteil  in  attempting  thorough 
surgical  measures  for  its  relief. 

Treatment. — The  ireatnient  in  itncinnfjlicated  cases  may  be  began 
with  the  reriKJval  of  the  cholesteatoma  thrtnigh  the  [wrforation  in  the 
drumhead  with  smuft  curettes,  ear  hooks,  etc.,  or  witli  a  syringe.  In 
some  instances  it  is  fouu<l  (o  be  iidi'anlageous  to  force  sterile  fluid  thnaiiB^i 
the  Kustachian  tube  into  the  midclle  ear,  thus  getting  the  force  of  the 
stream  of  water  beliind  the  mass,  and  forcing  it  into  the  external  ineatiu. 

SlKJtikl  i>oU'pi  be  present,  they  should  be  removed.  If  there  Ls  necrosis 
of  the  ossicles,  they  should  Ite  removed.  Aflhesionsof  the  etiges  of  the 
perforation  to  the  inner  wall  of  the  tympatuun.  or  adfiesicuis  nf  the  end 
of  the  handSe  of  the  malteu.s  to  the  promontory  should  be  broken  down. 
After  having  removed  the  tumor  the  parts  shoukl  \tc  dusted  with  an 
antiseptic  powder. 

ShouM  the.sc  .simple  measures  prove  inetfeetive,  recourse  miist  be  bad 
to  the  nidicrtl  mastoid  operation,  elsewhere  de.seribe*l  in  this  work.  The 
meatomastoid  operation  is  not  indicate<l.  As  the  chief  object  of  the 
mcatnmastoid  operation  is  to  preserve  or  impn>ve  the  hearing,  and  as  ihts 
object  is  flcfeati^l  by  the  unavoidable  dislocation  of  the  os.sicles  in  rrnMrt- 
ing  the  cholesteatoma,  the  nieutomastuid  operation  is  coutra-indicatnl. 


CHAPTER    XLIV. 
'nn-:  skqukuk  ok  supithative  otitis  media.  MAsromiTis. 

AND  CHULKSTEATOMA.    SCPPUHAIIOX  OF  THE  LAUYRINTil. 
DISEASES  07  THE  MASTOID  PROCESS. 

I'imiARV  disease  of  the  mastoid  process  is  very  rare.  Diseases  of  the 
niastnid  are  ii.siiully  set'oinhiry  to  n  snppiinitivc  pnxx'ss  in  the  iinildle  ear. 
PiU'tiimx'tKni.sand  more  espwially  iiiHiienwi  iiifeetioii  Mmii-tiiuf.s  appear 
in  the  nmstoid  prcx^'ss  without  first  atfoctinj;  the  iniddh'  cur.  As  a 
matter  of  faet,ult,  or  nearly  all,  suppurative  mithllr-ear  iuHninniatious 
pn>l>ah]y  also  Involve  the  mastoid  cells. 

It  is  difficult  to  separate  the  sup]Mirative  priK-cssi'S  of  the  iniddli"  ear 
from  those  of  the  mastoid  cells.  Clinically  tlie  disease  is  subdivided  upon 
an  arbitrary  ba^is  acconiing  to  the  focal  maiiires  tat  ions  present.  The 
anatomical  distribution  of  the  pneumatic  .spaces  of  (lie  tempoml  hone  is 
so  cuuiplex  that  it  is  lujvunta^coiis  to  subdivide  suppurative  iiifluniniu- 
tioiis  within  them  according  U>  tlic  fiwal  ccrilre  of  involvement,  while, 
on  the  other  hand,  it  is  more  rational  to  regard  the  process  as  one  disease 
regardless  of  the  focal  symptoms.  The  antrum  is  perhaps  the  axial 
centre  of  the  pneumatic  spaces  of  the  ear,  the  inastnitl  cells  romnnuiicat- 
ingwith  it  posteriorly,  while  the  attic  and  atrium  (middle  ear)  coniinuni- 
cate  with  it  anteriorly.  If  the  ease  requires  external  surgical  trealinent, 
it  is  most  centndly  attacked  by  way  of  the  antrum,  the  operative  lield 
liein^  extenth'd  posteriorly  into  the  mastoid  cells  anrf  anteriorly  uito  the 
miildle-i-ar,  aceonting  to  the  comlitions  present.  If  the  disea.'Je  is  mild 
and  focalized  in  the  midiHe  ear,  it  may  be  regarded  as  midille-eardisease. 
In  those  acute  cases  terminating  without  focal  mastoid  symptoms  it  hiLS 
been  customary  to  speak  i>f  them  as  acute  otitis  meilia  regardless  of  the 
fact  that  the  ma-.stoid  cells  were  also  involved. 

With  this  understanding  the  various  di.sea.ses  of  the  ma.stoid  process 
will  be  tlescribed. 


ACUTE  SIMPLE  MASTOIDITIS  WITHOUT  INTRACRANIAL  LESION. 

SymptomB. — It  is  probable  that  in  nearly  even-  case  of  acute  infection 
of  the  middle  ear  the  mastoid  cells  ami  antnim  are  nbso  involvwl.  It  is 
chiefly  in  those  ca.se,s  in  which  free  drainage  i>  inlerferetl  with  that  the 
ma.stoi<I  symptoms  beconu*  nniriifest.  The  mastoid  symptoms  are 
chiefly  those  of  pressure  from  retention  of  the  secretions  within  the  cells. 
They  are  pain,  n-dne-ts,  swelling,   and    tenderness  upon   pressure  or 
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percussion  over  ihc  ma^stoid  process.  When  such  siiTHptoms  supervc-iie, 
the  original  disease  sinks  into  a  place  of  seconfJary  importance,  while 
the  secondary  cunditions  come  forward  as  the  object  of  greatest  interest. 
The  disease  is  no  longer  called  otitis  niwiia,  but  is  called  mastoiditis. 

There  is  u  sudden  rise  of  tenipemlure  accompanied  by  rigors  of 
varj'iiig  inlensity.  Many  eases,  however,  have  but  slight  elevation  ot 
temperature  at  any  time  during  the  dis«ise.  In  others  the  rise  is  as 
high  as  ]1>4°. 

The  pain  originates  behind  the  auricle  and  radiates  toward  the  teelh 
and  shoulders  (PoUtzer),  the  occiput,  neck,  and  face.  Mastication  may 
be  painful  on  account  of  an  involvement  of  the  bony  portion  of  the 
external  meatus,  wliicli  is  iti  close  proximity  to  the  glenoid  fossa. 

'JMie  sternocleidomastoid  and  tlie  other  muscles  of  the  neck  attache<l 
to  the  mastoid  account  for  the  j>aln  upion  movements  of  the  liead. 
Torticollis  may  be  present  in  mastoiditis.  It  is  due  to  a  fixatirai 
of  the  nuiscle  to  avoid  pain  upon  movement.  It  ha.s  been  shown  by 
otiiers  (Hroca  and  LulMt-Harbon)  that  it  is  sometimes  due  to  enliirge- 
ment  of  the  per\"ical  glands  and  to  infection  from  measles,  in  which  otitis 
media  was  not  present.  In  the  case  of  measles  the  torticollis  was  prol>- 
ahly  due  to  glandular  enlargement  from  infection. 

Schwartze  calls  attention  to  the  intolerance  of  pressure  over  the  whole 
mastoid,  but  more  particidariy  iunnediately  below  the  zygomatic  ridge 
(antrum). 

The  appearance  of  the  skin  over  the  mastoid  pn)cess  becomes  re<l  and 
swollen,  and  can  no  longer  be  picked  up  between  the  fingers.  In  some 
cases  the  auricle  stands  forward,  even  approaching  a  right  angle  to  the 
side  of  the  Iiead  in  some  instances,  ju  these  oases  a  subperiosteal 
abscess  is  present. 

The  aural  dischaige  may  be  scanty  or  profuse.  Redness  and  swelling 
of  the  posLsuperior  Willi  of  the  external  mejitiis  near  the  drumhead  arc 
commonly  present.  This  condition  is  variously  spoken  of  as  the  "dip," 
**chute,"  or  "bulging"  of  the  postsuperior  wall.  Under  the  pathology 
of  the  mastoid  I  have  already  referreti  to  the  presence  of  pneuuuitic 
mastoid  cells  (the  border  cells),  which  are  found  between  the  antnim  and 
meatus.  These  break  down,  and  the  retained  secretions  cause  the  wall 
to  thus  "dip"  or  "bulge."  UTiis  sign  is  pathognomonic  of  mastoiditis 
of  a  destructive  type,  and  is  therefore  a  strong  indication  for  an  immediate 
operation  fFig.  375). 

The  iliagnostic  value  of  this  sign  has  been  emphasized  by  Schwartze. 
Maeewen,  Holmes,  SheppanJ,  Duplay.  and  many  others.  Politzer 
thinks  it  is  not  n«'e.ssiirily  an  iuflication  for  the  mastoid  operation,  while 
Schwartze,  llroca,  and  LutK-r-Barbon  hold  the  contrarj'  view. 

Delay  in  operating  subjects  the  patient  to  almost  certain  danger. 
even  though  it  does  nut  become  apparent  for  years.  I  can  r«-all  bul 
one  case  (following  an  attack  of  influenza)  in  which  the  "dip"  ami 
all  other  signs  of  rai<ld!e-ear  and  mastoid  disease  seemed  to  disap|>«ir. 
I  use  the  worl  *'sccmc<l"  advisiilly,  fi>r  there  is  little  doubt  as  to  « 
subsequent  recurrence  in  such  eases.     1  fully  recognize  that  there  are 
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exceptions  to  nil  nilp-s,  and  that  tliis  instanre  may  he  one  of  them.  Never- 
theless, the  rule  and  not  the  exceptions  shoitld  ^ifle  tis. 

Perforation  of  the  dnimhea*!  nearly  always  exists.  It  is  iisuallv 
small  and  filled  with  pus  and  debris,  which  pulsates  s>aichrononsly  with 
the  heart  Ijeat. 

Granulations  sometimes  protrude  through  the  opening  and  block 
the  dis<'harge  of  the  secretion.  The  removal  of  (he  gmntilutiuns  is  often 
sufficient  to  establish  fr*M?  draiiiii^e  and  relieve  the  acute  ninstoiil  .symp- 
toms. It  may  be  doubted  whether  it  really  ciire.i  the  mastoiditis,  as  this 
may  remain  in  a  latent  form  for  years  before  culminating  in  an  alanning 
exacerbation. 

In  still  other  case^  the  perforation  is  lai^e  and  dischaiges  hut  little 
pus.  In  these  cases  the  aditus  ad  antrum  is  obstructed.  This  is  of 
interest  as  a  diagnostic  and  prognastic  pouit  It  enables  the  attending 
physician  to  locate  the  obstruction  prior  to  the  openition,  and  to  deter- 
mine whether  relief  may  be  expetrtfil  from  a  simple  MiLd<nc-i'ar  iipemlion 
(removal  of  the  granulations)  or  whether  it  will  be  necessary  to  do  a 
postaiiricular  mastoid  operation  to  open  the  nditus  ad  antrum. 

Spontaneous  cures  shotUd  bp  looked  upon  with  xuspicion,  as  in  nearly 
fvery  case  it  amounts  to  nothing  mon-  than  a  remission.  Volitzer, 
Schwartze,  Duplay,  Hohnes,  Ballengcr,  Stucky,  Maeewcn,  Dcnch, 
Sl  John  Roosa,  HoUinger,  Pierce,  Whiting,  and  others  report  recurrences 
in  cases  which  had  seemed  to  be  cured. 

Oneshouhl  be  extremely  modest  in  claiming  to  have  "cured"  mastoid- 
itis without  surjjical  intcn-cntion.  That  such  a  termination  may  occur 
cannot  be  denied,  but  such  a  termination  is  rare. 

Treatment. — If  the  case  is  seen  before  spontaneous  perforation  of 
the  eanlruiii  has  occtirred  it  should  be  freely  incised  at  the  piuiiU  of 
greatest  bulging.  This  is  done  to  promote  tlic  reaction  of  inllanimation 
and  to  relieve  tlie  pressure  and  the  tissue  necn>sis.  The  tissues  in  the 
presence  of  an  acute  infectious  process  are  very  sus<!eptible  to  necrosis 
while  pre-ssiire  is  maintaine<l,  hence  the  necessity  of  an  early  incision. 
The  incision  should  be  a  long  and  cuired  one,  so  as  to  make  as  free  an 
o[M-ning  as  possible.  Some  writers  advise  carrving;  the  incision  into  the 
meatus  (Fig.  376),  thus  cutting  through  the  annular  plexus  of  vessels 
surrounding  the  attachment  of  the  membrana  tympani.  The  free  bleed- 
ing thus  produced  acts  favorably  upon  the  pi-ogress  of  the  inflammatory 
prficess;  that  is,  it  promotes  the  reacliun  of  inniiniumtion  and  favors  free 
draiuiige.  Sonie  writers  condemn  the  extension  fif  the  incision  through 
the  aiuudar  plexus  of  vessels,  on  account  of  the  liability  of  extending 
the  infection  ihnnigh  the.se  vessels.  If  there  is  a  vinilenl  streptococcus 
infection  the  incision  should  not  be  thus  extended,  while  it  may  be  .so 
extended  in  the  milder  infi-ctions.  Persf>nally,  I  do  nut  often  carry  the 
incision  into  the  external  meatus.  If  the  <lestructivc  process  is  not  great, 
there  is  no  necessity  for  so  doing,  whereas  if  the  destructive  process  is 
great,  there  are  dangers  attending  such  a  pnicedure. 

Cold  applications  by  means  of  an  ice-bag  <)r  a  Ix-iter  coil  may  Iw  made 
over  the  mastoid  process  if  the  case  is  seen  within  thirty-six  hours  of  the 
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onset,  aiwi  if  there  is  ^reat  pain  and  scanty  discharge  of  pus.  If  applied 
after  this  time,  it  has  little  or  no  therapeutir  value.  Cold  reduces  the 
iiiHuminat(>ry  reaction,  diminishes  the  swelling  of  the  mucous  membrane, 
and  thus  overcomes  the  obstruction  to  the  flow  of  the  secretions.  If  the 
applications  fail  to  remove  the  tenderness  and  pain  and  to  establish  u 
more  free  discharge  of  secretions,  it  should  be  discontinued  and  leeches 
applieiil.  Intlet'd,  leechiiig  is  nuieh  more  edicacious  than  ice.  In  some 
cases  the  cold  applications  mask  the  symptoms  and  lead  the  surjfeon  to 
In-'lieve  the  disease  is  conquered.  The  real  problem  in  acute  mastoiditis 
is  not  to  bruij^  about  an  abatement  of  the  acute  symptoms,  but  to  relieve 
the  jjiitlent.  of  the  su])purative  prwcss  by  promoting  the  reaction  of 
inflammation.  Kveu  though  the  acute  .symptoms  disappear  and  the 
pntieiit  appears  to  lie  well,  but  still  has  an  ear  diseharj^e,  a  cure  is  not 
effected.  The  patient  .should  have  no  ear  discharge  or  perforation  of 
the  eardrum.  Too  much  attention  has  been  given  to  the  relief  of  the 
acute  symptoni.s,  and  too  little  to  the  v.un;  of  the  suppurative  process. 
The  acute  symptoms  will  usually  subside  if  nothing  is  tlone  for  the  patient. 
It  is  true  that  hi  most  cases  less  damage  follows  if  appropriate  attention 
is  given  to  the  acute  symptoms  during  their  manifestation.  Eradication 
of  the  suppunitive  process  should  he  the  ultimate  aim  of  the  treatment. 
Th<'  alteridiiig  surjfeon  should  not  be  satisfied,  therefore,  to  relieve  the 
pain,  M'fhiess,  tejulerness,  and  temperature,  hutshoulrl  also  institute  such 
remedial  measures  as  will  modify  the  acute  symptoms  and  at  the  same 
time  eradicate  the  infection. 

To  accomplish  the  fort^eniig  residts  it  may  l)eeomenecesJiar}'  to  perform 
a  mastoid  operation,  which,  if  done  at  a  sufficiently  early  period.  nee<l 
not  be  an  extensive  or  formidable  affair.  On  the  other  hand,  the  delay  of  a 
few  flays  or  weeks  may  make  it  necessary  to  perform  a  radical  operation. 
The  cold  applications,  the  inci.'iion  of  the  eardrum,  h-ec-hing,  etc.,  should 
tlien'forc  he  Iricfl  early,  so  as  to  determine  as  quickly  as  possible  whether 
the  disease  can  be  aixjrleti.  If  the  mastoid  is  still  tender  upon  prepare 
and  the  discharge  continues,  there  is  a  strong  probability  that  the  acute 
process  will  merge  into  a  chronic  one  if  sui^ical  interference  is  not  insti- 
tuted. The  point  I  wish  toemphiLsiw  is  that  the  simple  operation  may  l* 
performed  within  the  first  three  or  four  weeks  of  the  onset  of  the  disease, 
whereas  if  delayeil  to  a  later  period  the  irK^atomastoid  operation  mav-  he 
ncees-sury.  There  are  hundreds  of  ca.ses  of  chronic  otorrhea  which  would 
never  have  existed  had  they  been  operated  on  sufficiently  early,  or  if  the 
operation  ha.s  been  delayed  too  long  to  be  cured  by  the  simple  ma.stoid 
operation,,  had  themeatomastoiil  or  the  mdical  operation  la-en  performfd. 
Just  when  to  operate,  and  the  kind  of  an  operation  to  perfonn,  is  the  great 
problem  iti  acute  su]>purative  otitis  media  etjuiplicated  by  mastoiditis.  U 
should  also  be  stated  in  this  eotmection  that  all  cases  do  not  need  to  be 
operated  upon.  Many  get  well  without  such  interference.  If  tlie  jMiin 
over  the  mastoid  persists  after  the  incision  of  the  membrana  tympani  and 
the  use  of  the  leeches,  an  operation  is  indicated ;  that  is,  the  disea.5e  will 
probably  persist  as  a  chronic  otorrhea  unless  an  operation  is  performed. 
The  object  of  the  operation  is  to  prevent  further  mischief,  rather  than  to 
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avert  imuKiliate  danger.  It  is  not  gooti  praotke  to  wait  for  daiigrrnus 
symptoms,  as  the  uiortality  under  tliese  conditions  is  much  hi^'her. 
ClinHiie  utorrliea  is  a  signal  of  impt'iiding  disaster,  and  everv  etTort  should 
be  exerted  to  cure  It,  even  tliough  a  radical  operation  is  necessary  to 
accomplish  it. 

The  Inciter  cuil  (Fig.  354)  shoidd  be  connected  by  rnbher  tubing  with 
a  tank  or  bnoket  of  iced  water,  and  the  water  pnsserl  tbrnngh  it  bv  si|)hon- 
age  and  allowe<l  to  escape  into  a  vessel  through  another  tidfc  attached  to 
the  opposite  end  of  the  coil.  The  iced  water  shoidd  be  renewed  eiu-h  time 
the  tank  becomes  empty  for  about  one  hour,  or  until  the  pain  ceases 
and  the  purulent  di.scharge  iHM'otnes  more  profu.se. 

An  ice-bag  filled  with  cracked  ice  may  l>e  ii.sed  for  iibout  one  hour 
instead  of  the  Ix*iter  coil,  'i'he  ice  should  be  reneweil  as  often  as  it 
l»et*omes  meltetl.  The  bag  may  be  fastened  over  the  mastoid  prcjcess  by 
l>anrls  of  linen. 

Hot  irrigations  with  bichloride  of  mercury,  1  to  5000,  may  be  used 
ever>*  hour  to  promote  the  miction  of  iiiHiimmalinn. 

Ilier's  treatment  by  corislriciion  of  the  neck,  if  judiciously  applied, 
often  cxerls  a  favorable  influence  upon  the  course  of  the  disease. 
The  patient  shnuhl  be  placed  in  brd,  the  foot  of  which  is  raised 
several  inches  from  the  Hoor,  ari<l  \i\\  K.srnan-h  elastic  l>and  applied 
around  the  ne<!k.  It  shoul*!  [DriMliite  nr)  pain  or  discomfort,  and  only 
slight  cyanosis  of  the  face.  It  should  be  kept  in  position  about  sixteen 
hours  of  the  twenty-four.  It  should  be  applierl  four  times  daily,  with 
two-hour  intervals  between  applications.  If  the  ban<iagc  is  applied 
tight  enough  to  produce  pain,  it  may  do  great  dLimage. 

The  object  of  Hier's  tn-atment  is  to  promote  the  reaction  of  itiflaniina- 
tion;  that  is,  to  increase  the  passive  hyperemia  and  the  migration  of 
leijkocytes,  so  as  to  remove  the  bacteria  and  their  toxins.  Ice,  in  view 
of  these  principles,  is  eontraiiulicate<l  as  it  diminishrs  tin-  n-ju-tion  of 
inflammation.  Inasmuch  as  \\\v  mastoid  uuiy  be  regarde<l  as  ivn  en- 
capsulated organ,  ice  is  not  always  contra-indicated.  Kncapsulaled 
organs  sometimes  become  so  distende<I  by  inflammatory  swelling  that 
the  flow  of  blood  through  iheni  is  ver\'  miieb  bliM-ked.  Ice  relieves  the 
distention  and  establishes  thr  flow  of  bliHMl.  and  is  indicated  under  the 
circumstances.  When  the  distention  or  ]>r<'ssnre  symptoms  (excessive 
pain  and  scanty  dis*'harge  of  pus)  are  relie^*e<l  ice  should  1m*  discontinued 
and  measures  adopted  that  prcMiiote  the  reaction  of  inflammation. 

Other  metluMis  of  pronn>ting  the  reaction  of  iiiHammation  are  leeches, 
light,  hi'at,  hot  p4»ul(i(.>es,  etc.  (See  Chapter  VII.)  Of  these,  leeching, 
the  lenkodesr*ent  light,  and  Bier's  treatment  are  of  special  value  in  the 
treatment  of  acute  rna.'stoiditis. 

I-ee<.'hing  .should  be  more  generally  used  than  it  is  at  present,  as  it  is 
one  of  the  b<'st  means  of  pnmioting  the  ri'action  tif  inflammation.  I  have 
swn  ca.ses  fi>l]owing  the  measles  running  a  tempeniture  of  102°  to  104", 
mpidly  subside  after  the  use  of  leeches. 

Subacute  Mastoiditis.  —This  form  of  mastoiditis  has  been  referred 
to  uuder  Acute  Mastoiditis  as  the  stage  following  the  subsidence  of  the 
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acute  symptoms.  It  shouM  he  regarded  as  a  chronic  disease,  as  it  only 
responds  to  treatment  suited  to  chronic  cases.  While  the  conditions 
present  may  be  of  recent  oripin,  they  do  not  respond  to  the  treatment 
siiitefl  for  acute  cases.  The  infectious  apent  is  usually  the  staphylococcus, 
the  usual  germ  in  chronic  suppumtiou. 

Subacute  mastoiditis  Is,  tlierefore,  the  persistent  remains  of  an  acute 
nia.stoiditis,  in  which  ihe  more  active  microoiTpanisnis  have  disappeared, 
the  stH]>liylt»c*Kxrus  per|>etuatinji;  the  iiiHammatory  prcMX'ss.  It  is 
amenable  to  such  treatment  as  is  recommended  for  Chronic  Mastoiditis. 
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ACUTE  PERIOSTITIS  OF  THE  MASTOID  PROCESS;    SUBPERIOSTEAL 

MASTOID  ABSCESS. 


Subperiosteal  mastoid  abscess  is  character! sietl  by  a  pronounced 
hulking  outward  of  the  affected  ear.  The  auricle  at  its  aiiperior 
porlion  -Stands  far  from  the  .siile  of  the  head,  while  its  entire  fret 
ixirder  stands  well  out,  fthno.st  at  rij^ht  anjjles  to  the  plane  of  the  side 
of  rhe  hea4l.  In  other  words,  thi'  outlirie  of  the  ear,  as  seen  from 
either  the  front  or  the  rear,  falls  from  the  upHght  toward  the  horizontal 
plane  of  the  head. 

Upon  nianipulalioii  the  swelling  above  (he  auricle  fluctuates  more  or 
less  in  proportion  to  the  amount  of  pus  l>etieat]i  the  soft  tissues.  Duplav 
says  that  before  the  pus  forms  extenially  one  feels  the  elevation  and 
depression,  under  pressure,  of  the  external  table  of  the  mastoid. 

The  alarm  oi-rasioned  by  an  abscess  of  this  type  is  out  of  propitrtioD 
to  tlin  dan^'er  attending  it,  as  it  rarely  proves  fatal. 

Etiology.— It  usuully  has  its  origin  in  an  infectious  otitis  media  which 
extends  to  the  antrum  and  mastoid  cells.  In  young  chihlreti  the  middle 
ear  and  antrum  alone  are  involved,  as  the  mastoid  cells  as  not  yet  formed. 

The  periosleum  over  the  srpiiiniou.s  portion  of  the  temporal  Intne  i« 
mnre  easily  separated  (Macewen)  than  over  the  mastoi«l  process.  In 
const^uence  the  pus  pa.sses  upwarti  and  causes  the  outward  bulging 
of  the  upper  portion  of  the  auricle. 

Chronic  otitis  media  suppurativa  predisposes  to  the  formation  of  thf 
abscess.  A  low  stage  of  vitality  is  also  usually  present.  It  usuall)' 
occurs  in  children,  liencc  the  movements  of  the  bony  plates. 

Treatment.  — In  acute  cases  it  is  often  only  necessary  to  make  a  free 
incision  thnnjgh  the  skin  and  f)eriosLeurn  covering  the  mastoid  process 
and  evacuate  the  purulent  accumulation.  As  the  aKsccss  is  <-j  otitic 
origin,  it  may  in  .sotno  cases  be  necessary  to  perfonn  a  mastoitl  opt'ratioa 
either  at  the  time  of  the  incision  or  subse«|uendy.  In  chronic  sub- 
periosteal absce-ss  the  simple  incision  (Wihie's)  may  not  effect  a  cure,  u 
the  car  disease  is  well  cstal)lished  and  may  require  an  operation. 
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CHRONIC  BIASTOIDmS. 


Symptoms  and  Diagnosis. —<'hn>iiir  nmsUnMilis  is  not  npcps-siirily 
cliiinictorizeil  Itv  uii^  Nprciiil  sviiipUtrn  other  timn  (hcisc  present  in 
chrcMiic  »i]ppnmtivc  otitis  media.  Miistoid  pnin  and  temleniess  nre 
often  iiWnt.  Indeed,  all  focal  symptoms  are  usimlly  absent.  The 
mastoid  Ixine  often  undergoes  an  ehurnizinj;  sclerosis  in  the  course 
of  the  disease,  the  cortex  becoming;  (|nite  dense  and  the  cells  replaced 
l>y  the  ilensc  bone.  It  in  not  unu.Hual  to  find  the  inaMoid  process  with 
bnt  a  few  small  cell.s.  while  the  remainder  of  llie  proces.s  is  a.s  liard 
as  ivory.  In  this  case  the  antrum  niav  l>c  srimller  than  nonnal.  With 
such  dense  Imhiv  substunec  on  the  exteniu!  aspect  of  the  mastoid  process 
acute  or  pressure  symptoms  are  not  present.  The  cranial  aspect  of 
the  mastoid  process  docs  not  always  undergo  the  sclerosing  process, 
and  in  tliese  eases  mastoid  tenderness  and  swelling  may  '^  present. 
Intracranial  complications,  as  sinus  thrombosis,  meningitis,  brain 
abscess,  etc.,  may  be  the  (irst  focal  symptoms  to  develop.  A  neuralgic 
pain  often  accompanies  the  osteo.selerosis  of  the  miustoid  proces-s. 
Schwartze  R<<>onimends  tlie  removal  of  a  wedge  of  bone  from  the 
mastoid  process  for  the  relief  of  the  pain  of  osleosclenxsis. 

The  insi)e<'tion  of  die  dnimhead  and  the  middle-ear  cavity  often 
afford.s  ust^ful  information  as  to  the  diagnosis.  The  dnmihea<l  is  usually 
almost  or  entirely  destroye<l.  Us\ially  the  .short  process  and  the  head 
of  the  malleus  are  present,  while  thelmnrlle  is  gone.  The  incus  is  often 
entirely  destroyed!,  tbougli  it  may  be  present  in  the  more  re<'ent  cases.  A 
fetid  purulent  secretion  tills  the  inealns  and  the  mitldlcH'ar  cavity. 
,\N1ien  thU  Ls  reniovwl  and  siictton  is  applietl  with  the  Sit^gle  otnsco|)e, 
■the  secretion  may  l>e  .seen  trickling  from  the  attic  into  the  antniin.  An 
evidence  of  mastoid  involvement  is  to  be  found  in  the  presence  of  a  fetid 
oiior  after  the  middle-ear  cavity  is  thoroughly  deanse^l;  that  i.s,  the 
foul  piis  ttmtinues  to  enter  the  antrum  from  the  inaccessible  attic  aoj 
antrum,  thus  peri^tualing  the  odor. 

Another  evidence  of  chrtniic  mastoiditis  is  the  necrosis  and  absence  of 
the  incus.  In  discussing  [>erforations  of  the  eanlrurn  I  pointed  out 
the  sigriilicance  of  a  marginal  perforation  in  the  pnslsuperior  (|uadmnl 
of  the  eanlnim  and  the  a.<u«ciated  necrosis  of  the  incus,  signs  of  disease 
in  the  antrum.  The  increased  i)uantity  of  purulent  secretion  is  also  a 
sign  of  mastoiil  involvement,  although  such  an  involvement  may  t>e 
prcst'iit  with  s<*anty  discharge.  Inilewl,  Macewen  calls  attention  to  the 
fact  that  in  many  cases  of  mastoid  disease  tlie  di.si-hai^'  is  so  slight  as  to 
escape  attention.  In  some  of  the  cases  granulations  or  [>olyi>i  are  the 
only  evidence  of  mastoid  disease.  The  poU-p,  when  examined  with  a 
delicate  curved  pnibe,  may  be  tracwl  to  the  altic  for  its  allachinent. 
Polypi  genendly  signify  bone  necrosis.  If,  after  {-tean-sing  the  antrum  of 
all  se<?retions,  .suction  is  applieil  through  the  Siegle  oto.s<-ope,  an<l  pus  is 
seen  to  trickle  down  one  of  the  fragmenLs  of  the  o.ssicles,  attic  and  antral 
involvement  may  be  safely  inferrerl.  Indeed,  the  presence  of  persistent 
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punalenl  (Jisrhar^  iiiirliecked  by  local  treatment  is  fairly  goTMl  eviilpiire 
of  chronic  inHstoidilis.  Macewcn  ulso  called  attention  to  the  fact  that 
chronic  suppuration  of  the  middle  ear  extending  over  a  peritxi  of  two  or 
more  years  was  usiiHtly  attended  by  necrosis.  Nenralpie  pains  in  the 
mastoid  region  occur  in  those  cases  attended  byebumizing  ostoisclemsis 
of  the  mastoid  process.  In  those  cases  in  which  acute  exacerbations  occur 
there  may  l>e  headache,  especiaily  at  nif^bt.  The  mastoid  skin  may  be 
slightly  red,  swollen,  and  hot.  The  temperature  rises  one  ot  two  df^rees 
above  normal.  'Hie  meatus  is  slijflitly  swollen  and  hyiieremir  and 
(he  postsuperior  portion  near  the  eardrum  is  tense  and  swollen,  or 
distitittly  bulging.  A  cessation  or  diminution  of  the  discharge  is 
nttended  by  pain,  and  sign'fiM  nn  obstruction  to  the  discbai^. 

The  course  of  the  disease  varies  greatly  in  different  cases.  Iji  some 
it  nms  a  long  and  uneventful  cotirse  without  distinct  symptoms  other 
than  tiie  intermittent  discharge.  In  others  acute  exacerbations  occur 
every  few  weeks  or  montlis  witli  the  acute  symptoms  described  in 
the  prece<linfj  paragraplis,  whilst  in  others  the  diM'iiarge  is  .so  slight  as 
to  escape  attentimi  uiile.s.s  the  atti(-  of  the  tympanum  is  explored  with  a 
prolie.  Either  of  these  types  may  develop  one  or  more  of  the  intra- 
cranial conipliaitions  and  l>econie  n  verj-  .serious  disease. 

Caries  and  necrosis  of  the  mastoid  nroeess  is  a  frequent  result  of  tJie 
retention  of  the  purulent  .secretion.  ^lost  cases  of  tw'o  or  more  years' 
(hiration  are  thus  ailecteij.  Such  destruction  may  take  place  without 
marked  symptoms.  *V\w  insidious  progress  of  the  disea.se  make.s  it  a 
formitlublc  process.  As  Macewen  has  so  well  said,  one  with  a  chronic 
otorrhea  is  likened  unto  one  with  a  ctmrge  of  dynamite  in  the  head:  he 
cloc^  not  know  when  it  will  explode.  Safety  lies  in  removing  the  "charge" 
or  disea.sed  process.  'I'uberculous  patients  are  es|)eciaUy  subject  to  (varies 
and  necrosis,  and  do  not  heal  so  readily  after  operation.  I  nx-all  one 
ease  on  whom  I  performed  a  rarlical  operation,  and  it  was  six  weeks  be- 
fore I  coult]  remove  herfrani  the  haspital.  1  subsequently  did  a  seciwid- 
ary  o|)era(ton,  an<i  it  was  six  weeks  before  I  could  remove  her  to  her 
home.  At  tlie  second  operation  I  applied  Thiersch  grafts  with  success, 
tiie  entire  cavity  now  being  covered  by  epidermis. 

In  carles  and  necrosis  careful  examination  will  generally  develop 
tenderness  upon  pressure,  as  the  [>erio.stenm  is  aj>t  to  be  swollen  and 
inf^amefl.  If  in  such  case.s  the  temperature  is  recorded  every  four 
hours,  it  will  be  found  to  be  raised.  In  severe  cases  paralysis  of  liie 
facial  nerve  may  be  present.  A  bony  sequestrum  sometimes  l>e4'omrs 
scpuriiltxl  and  may  be  removed  through  the  meatus. 

Prognosis. — The  prognosi.s  varies  with  the  fwal  centre  of  tlie  disease. 
the  extent  of  the  necrosis,  and  the  presence  or  absence  of  intracranial  in- 
volvement. \A1ien  there  is  free  dnnnage  and  only  .SHi)erfiriaI  invob'enieiil 
of  the  mucous  membrane,  the  disease  is  not  essentially  a  serious  one. 
\\Tien  extensive  necrtxsis  is  present,  .serious  intracranial  complicalioos  nrv 
present,  and  the  danger  to  life  is  imminent.  Chronic  sepsis,  as  eWdcnced 
by  (he  yellow  pasty  skin  and  an  increased  leukocytosis,  while  not  serious, 
uiideruiines  the  general  health  and  paves  the  way  for  the  development  of 
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other  serious  diseases.  According  to  T.  Mark  FIovcll.  attacks  of  pjirtial 
or  rompU'te  nnronspioiisness,  restlpsancss,  and  fcvprishiipss  are  always 
of  grave  import  when  occurring  in  a  person  suffering  from  disease  of  the 
mastoid  process. 

Treatment. — The  local  medical  treatment  of  chronic  mastoiditis  is  the 
same  as  that  pven  for  chronic  suppurative  otitis  meiJia  (pp.  72^'J  to  727). 
\Vlien  this  has  been  tried  for  a  few  weeks  without  effwting  a  cui-e  of 
the  disease,  the  mastoid  antrum  and  cells  and  the  middle  ear  may  Iw 
o[X!ned,  as  the  object  of  this  mo<]e  of  treatment  is  to  (a)  establish  free 
drainage,  nnd  (b)  remove  the  morbid  material. 

General  Indications  for  the  Mastoid  Operations. — There  arc  prac- 
tically but  three  general  tjpes  of  mastoid  operation  now  practised:  one, 
the  simple  mastoid  operation  for  acute  mastoiditis,  wherein  only  the 
innstoid  iintrum  and  cells  are  opened;  another,  the  radical  mastoiil  opera- 
tion for  subacute  and  chmnir  mastoiditis,  wherein  the  mastoid  antrunnirid 
cells  and  the  middle  ear  are  thrown  into  one  large  irregular,  but  freely 
communicating  cavity;  the  other  the  meatoniastoid  operation,  which  nuiy 
sometimes  be  used  instead  of  the  mdical  operation.  The  indications 
for  the  mastoid  operations  are  in  general  those  phenomena  present  hi  a 
persistent  otorrhea  wlu'rh  do  not  yield  to  local  treatment  finHuding 
the  associate*!  nasal  and  throat  diseases)  or  to  operation  through  the 
external  auditory  meatus.    The  more  specific  indications  are  as  follows: 

1.  Persistent  tenderness  over  the  mastokl  process,  with  or  without 
coptotis  ear  discharge. 

2.  Persistent  ear  discharge  and  polyjn. 

3.  Fistulous  opening  uito  the  roof  or  postsuperior  wall  of  the  external 
auditory  meatus. 

4.  Caries  of  the  attic,  as  shown  by  probuig  or  by  bone  dust  in  the  ear 
wa-ihings. 

fi.  Facial  paralysis. 

6.  Labyrinthine  involvement,  as  shonii  by  dizziness,  nausea,  and 
profound  deafness. 

7.  Chronic  ear  dwrharge  with  neuralgic  pain  over  the  mastoid  process. 

8.  Chronic  e*r  dischai^e  anti  septicemia. 

ft.  Intracranial  cc»tnplications  and  a  history  of  chronic  otorrhea. 

These  and  other  signs  niny  indicate  the  same  type  nf  mnstuid  operation. 
Indeed,  ht  view  of  the  fa<t  that  life  insurance  companies  refii.se  to  insure 
[■Jersons  allecte»l  by  chronic  otorrhea  the  otorrhea  alone  amy  l»e  n 
positive  indication  for  the  radical  operation. 
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PRINCIPLES  OF  TREATMENT  AND  GENERAL   CONSIDEKAnONS 
IN  SUPPtJUATIVE  OTITIS  MEDIA. 

Thehe  are  four  cardinal  principles  to  be  considered  in  the  Ireat- 
tneni  of  suppurative  inftaiEunatiuns  of  the  middle  ear  and  mastoid  cells, 
namely:  (1)  Ttie  promotion  of  the  reaction  of  inflammation  (o  aid  Nature 
in  comlmlJii|j  the  host  of  invading  pathogenic  inicrtjor^unisins;  (2)  tjie 
estiihlishnienl  of  free  dniinage  and  the  n*duction  of  pressure;  (3)  the 
removal  of  the  morbid  material;  and  (4)  the  mnintenance  of  asepsu 
while  repair  is  taking  place. 

1.  The  Promotion  of  the  Reaction  of  Isflammation.^As  shonm  in 
Chapter  VI,  on  [nflanunation.  (he  reaction  of  iidlammation  is  a  benefi- 
cent process,  the  object  of  whirh  i.s  to  combat  the  infections  micro- 
organisms. The  reaction  of  inHamrnulion  is  a  threefold  process, 
namely:  (a)  Tncreaswl  hyperemia,  (h)  Increased  nutrition,  and  (c)  in- 
creased  leukocytosis  of  the  atfecteil  tissues. 

The  increflse<I  liyperemia  floods  the  cells  of  the  tissues  with  nutrition 
and  thus  raises  tlieir  resistance.  The  increaseil  migration  of  leukocytes 
into  the  tissues  provides  a  fighting  force  which  destroys  the  pathogenic 
bacteria  and  disposes  of  tlie  deatl  cells  of  the  tissues.  As  the  reaction 
of  inflarnuiation  is  usually  inadecjuate  to  succe.ssfidly  and  quickly  destroy 
the  pathogenic  bacteria,  the  tlierapeutic  indications  are  to  adopt 
measures  which  \nll  increase,  or  promote,  the  reaction  of  inSammatiori 
Various  modalities  may  l>e  used  for  this  purpose,  .some  of  whicJi  are. 
for  anatomical  and  physiological  reasons,  cspeciaHy  well  adapted  to  the 
treatment  of  the  ear.     {.See  Chapter  VII.) 

As  stated  in  the  chapter  on  Inflammation,  heat,  irrigation  with  alkaline 
.solutions,  incisions,  leeching,  massage,  and  radiant  energy  may  be  used 
to  ]>romote  the  reaction  of  inflamnmtion. 

Heat  has  long  heeu  used  in  the  treatment  of  iuflammation.  Eveiy 
one  has  ob.serve<l  the  incrwised  redness  of  the  .skin  under  its  influence. 
The  hyperemia  thus  prwluced  increases  the  nutrition,  and  it  i.s  now 
believod  increases  the  migration  of  leukocytes  into  the  tissues. 

There  are  differences  in  heat^  as  there  are  difTerenees  in  silk  and 
calico.  Heat  is  producetl  by  a  wide  range  of  vibrations.  Some  wave- 
lengths of  wide  amplitude  and  slow  vibration  pnxiiice  heat  of  slight 
penetrating  power.  Other  wave-lengths  of  short  amplitude  and  mpid 
vibration  profjuce  heat  of  high  penetrating  power.  The  shorter  the 
wave-If  ngtii  Jind  the  nn>re  ra])iil  the  vibnition.s,  (he  higher  the  penetrating 
[jower.  Ileal  from  a  hot-water  bag  or  low  candle-power  incandescent 
lamp'is"of  long  wave-length  and  slow  vibration,  and  is  of  slight  pene- 
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tratinfc  power.  Meat  from  a  500  camilt-powcr  incamlescenl  lamp  is  of 
short  Wrtve-lenjjth  ami  rapid  vibration,  and  is  of  hi^li  penetrating  ptiwer. 
Tlu*  therapeutic  viiUie  of  heat  is  proportionate  to  its  penetntling  power. 
In  selecting  the  inochility  for  the  application  of  heat  these  principles 
shouUI  l>e  Iiorne  in  ininil.  If  the  inflammation  is  superfirial,  a  liot-wnler 
bottle  or  a  low  amdlp-power  (Iti  to  HXl)  lamp  may  be  used,  though  a 
higher  camllc-powcr  himp  will  pnnhire  helter  results.  If  the  inflamma- 
tion is  deep  9eate<l,  a  high  raniJ]e-|H)wer  incandescent  lamp  (^300  to  500 
carellf-power)  or  an  arc  light  should  be  used  (Fig.  19). 

liadiant  light  as  given  by  the  leukodescent  lamp  (Fi^.  19)  is  a  rcniwly 
of  some  value  in  suppurative  otitis  media.  It  not  only  ^ves  off  heat  of 
high  penetrating  power,  but  it  gives  oif  rays  possessing  high  degrees  of 
chemical  activity.  The  spectrum  of  the  leukodescent  lamp  is  rich  in 
the  blue  violet  rays  which  effect  chejnical  changes  in  the  tissues  exposed 
to  them.  Tlie  leukodescent  lamp  is,  therefore,  a  mechanical  ilevice 
funiishing  (wo  powerful  thpnij>eutic  agents,  namely,  heat  with  high 
penetniiing  power,  and  blue  violet  rays  of  chemical  activity.  I  do  not 
i>clicvc,  however,  that  the  leukodescent  light  is  as  good  a  remedy  in  acute 
suppurative  otitis  media  as  incision  of  the  membrana  tympani  and 
leeching.  The  prioress  of  the  disea-se  is  so  rapid,  and  the  structures 
of  such  vital  physiological  importance,  that  it  is  imperative  that  inmie- 
diate  improvement  be  obtained.  Incision  of  tiie  membrana  tympani 
and  leeching  .should,  therefore,  be  used  in  the  early  stage  of  acute  otitis 
meilia. 

As  the  middle  ear  and  mastoid  cells  are  deeply  located,  heat  of  high 
penetrating  power  should  he  used  to  promote  the  reaction  of  inflamma- 
tion. If  the  external  auditory  meatus  is  utilized,  heal  of  low  penetmting 
power,  as  irrigatitm  with  hot  sterile  or  alkaline  water,  may  be  use<i, 
the  heat  l>eing  brought  in  direct  contact  with  the  inflameil  tissues 
through  the  membrana  tympani.  Clini<*al  experience  has  shown  hot 
irrigations  through  the  auditory  meatus  to  be  of  considerabU;  value  in 
acute  catarrhal  otitis  metlia  (G.  P.  Head)  and  In  the  early  stage  of 
suppurative  otitis  media.  After  the  formation  of  pus  and  after  perfora- 
tion of  the  membrana  tjinpani  it  is  of  comparatively  little  value.  Heat 
shouUI  therefore  be  ^eser^■e<^  for  the  early  presuppurative  and  pre- 
pcrforative  stage  of  acute  suppurative  otitis  media. 

Irrigation  with  alkaline  solutions  but  slightly  increa.ses  tlie  hyiwremia 
and  leukocytes,  and  is.  therefore,  of  but  little  value  in  the  treatment  of 
suppurative  otitis  nieflia. 

Incision  of  the  inflamed  tissue  has  long  been  a  therapeutic  measure 
of  acknowledged  efficacy.  In  the  treatment  of  acute  catarrhal  and  prc- 
|>crforative  stage  of  suppumtive  otitis  nieilia,  incision  of  the  memhnina 
tympani  is  one  of  the  most  efficient  modes  of  treatment.  The  good 
effects  following  incision  of  the  membrana  tympani  are  not  altogether 
due  to  the  increaseiJ  hyperemia  and  leukocytes,  tliough  this  inffuence  is 
greater  than  is  generally  l>elieveti.  In  achbtion  to  tlie  increased  reaction 
of  indainniation,  the  iiici.sion  of  (he  membmna  tympani  establishes 
free  dniinage  and  penniLs  of  the  removal  of  the  morltiil  material. 
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Incmo/i  of  the  mernbrana  tympani  is  an  alirtfjst  ideal  Uierapeutic 
measure  iu  tbe  early  or  preperforative  stage  of  acute  suppurative  otitis 
media,  thou^li  it  is  of  little  value  iu  tlie  later  stages  of  the  disease; 
nor  Las  it  aiiy  considerable  value  in  the  chronic  type  of  llie  disease.  In- 
dewl,  but  little  can  be  done  by  pn)nioling  the  reactitm  of  iiinauiniatlon 
in  chronic  stippurative  otitis  media.  In  such  cases  the  establish  men  ( 
of  free  drainage  and  tlie  total  removal  of  the  morbid  material  should  be 
accomplished.  The  incision  of  the  membrana  tympani  should  be  long 
and  curved,  or  V-shaped,  to  permit  the  sec-retions  to  tlow  through  il. 

Leeching  is  another  old  and  all  but  discarded  remedy  in  the  treatment 
of  acute  inflammation.  In  my  hands  it  has  proved  one  of  the  most 
satisfactory'  methods  of  combating  acute  catarrhal  and  suppurative 
otitis  media.  It  is  my  practice  to  apply  from  three  to  five  leeches  over 
the  mastoid  process  and  one  to  the  tragus  in  front  of  ihe  ear.  If  applied 
in  the  preperforative  stage,  or  when  the  mastoid  is  swollen  and  lender, 
or  when  pain  is  present,  tlie  improvement  is  usually  prompt  and  mariced. 
Indeed,  the  case  often  proceeds  to  rapid  resolution. 

I.*eching  increases  the  hyperemia  and  tlie  migration  of  leukoe}*te3 
into  the  infiamed  tissues,  and  thus  favors  the  destruction  of  the  patho- 
genic bacteria  and  the  rejKiir  of  die  tissues. 

Artificial  leeching  is,  )>erhaps,  of  equal  value,  and  is  easier  of  applica- 
tion. The  skin  over  the  mastoid  process  should  l>e  incise<I,  as  shown 
in  Fig.  Ii70,  the  circular  knife  being  adjusle<l  with  a  set  screw  so  as  to 
cut  the  desired  depth.  When  the  incision  is  made  tlie  exhaust  purap 
should  be  applied,  as  shown  in  Fig.  371,  and  the  air  exhausted  by  turning 
tlie  hand  screw.  An  ounce  of  blood  may  thus  be  drawn  from  the  in- 
flanied  tissues.  The  effect  of  this  procedure  is  to  oveRKtme  the  venous 
stasis  and  etiema,  and  tluis  establisli  a  more  rapid  arterial  flow  of  blood 
through  the  tissues.  The  nutrition  of  the  tissues  is  raised  and  the  migra- 
tion of  leukocytes  is  increase*!. 

Massage  is  of  little  value  in  promoting  the  reaction  of  inflammation  in 
otitis  media.  External  mechanical  vibratory  massage  under  tbe  angle 
of  the  jaw  over  tbe  course  of  the  Eustachian  tube  will  often  i|uickly 
relieve  the  edematous  obstruction  to  the  Eustachian  tube  in  tubal  catarrh. 
In  the  acute  and  chronic  stages  of  suppurative  otitis  media  Uie  leuko- 
descrent  li^ht  may  be  applied  with  some  advantage,  though  other  methods 
of  treatment  should  al.so  be  u.sed. 

2.  Establiihing  Free  Drainage. — ^The  second  principle  of  treatment,  the 
aslablishriient  of  free  dniinage,  is  a  very  imjxirUint  part  of  die  treatment 
of  suppurative  otitis  media.  If  free  drainage  is  maintaineil,  infection 
rarely  persists,  whereas  if  the  di'ainage  is  blocked,  infection  is  apt  lo 
occur,  or,  if  present,  to  persist. 

In  the  early  stage  of  acute  otitis  uiedia  free  drainage  may  be  established 
by  incising  the  membrana  tympani.  The  Eustachian  tube  is,  for  the 
time,  inadequate  to  carry  away  the  exeess  of  secretions.  A  free  incision 
of  the  inembratia  tympani,  as  shown  in  Fig.  359,  affords  an  accessorr 
outlet  for  the  secretions,  and,  in  adflition,  it  promotes  the  reaction  of 
imttaiumation  and  relieves  the  pressure  and  attending  nccrodi^ 
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If  the  obstruction  is  in  the  nditti.sa<l  antrum,  incision  of  the  menibrana 
lytnpatii  nuiy  not  establish  Tree  dmirmge;  indeed,  it  may  be  necessary  to 
|>erfonn  a  ninstoiil  r>j>erfttuin  tii  onler  to  do  it.  In  some  <'ases  i»f  chronic 
otorrhea  the  obstruction  is  at  the  floor  of  the  attic,  which  is  formed  by 
(he  heads  uf  the  malleus  and  incus,  together  with  the  ligamentous  bands 
and  adventitious  cicatricial  tissue  resulting  from  the  inflammator}'  process. 
Ill  such  oases  the  removal  of  the  irmlleus  and  incns  woiiJd  eslnblish  free 
dniinage.  HeaUi  claims  that  Hie  Kustachian  tube  is  usually  adequate  to 
drain  the  tjnnpanic  cavity,  even  when  disease*!,  but  that  it  is  inadcKjUute 
to  also  drain  the  diseased  masloiil  antrum  and  cells.  He  therefore 
reconmicnds  that  the  secretions  from  the  antnim  and  ma-stoid  cells  be 
diverteil  from  the  aditus  ad  antrum  to  the  external  auditor)'  meatus, 
as  described  in  the  nientotnastoid  o|)eration. 

3.  RemoTtl  of  Morbid  Material. — Whatever  method  of  treatment  is 
adrtpteil,  eiirnest  elTort  should  be  made  to  remove  all  obstruction  (o  the 
How  i)f  secretions  from  the  tympanic  cavity.  In  infants  an<I  children  the 
re!n(»val  of  the  adenoids  may  accomplish  the  purpu.se  by  unlilocking 
the  KiLstachian  tubes.  '^Fhe  removal  of  auml  polypi  or  granulations 
may  temporarily  establish  drainage.  Incision  of  the  membrana  tympani, 
leeching,  hot  irrigations,  dry  heat,  etc.,  may  act  favorably  in  establishing 
dminage.  In  many  caws  it  will  l>e  necessar\'  lo  resort  to  a  mastoid 
operation. 

4.  Maintaining  Asepsis.— ilaving  promoted  the  reaction  of  inflanuna- 
tion,  estjiblished  free  drainage  and  the  removal  of  the  pressure,  and 
having  removed  the  morbid  material  from  the  iliseaswl  ear  or  mastoid 
cells,  there  remains  but  little  to  do  to  maintain  the  parts  .surgicnlly  clean, 
ttauze  dressings  applied  to  the  auditory  meatus  or  to  the  mastoid  wound 
is  all  ihut  is  neceiisary  for  this  purpose.  Kxtraneous  infection  is  thus 
prevented  while  the  reparative  process  is  in  progress. 


THE   TREATMENT   OF   CHRONIC   SUPPURATIVE   OTITIS  MEDIA 
AND  MASTOIDITIS. 


'Hie  consideration  of  this  subject  will  not  W  di^nded  into  medicinal 
anri  surgical  treatment,  as  is  usually  done,  but  will  be  considered  acconl- 
ing  tt>  the  praiomitiaurr  ofthr  type  and  iocaiwn  of  the  viorhid  prorrttg. 

Suppitroi'wn  of  thi-  atrium  (lower  chamber  of  the  middle  ear),  perhaps, 
does  not  exist  alone,  but  is  u.snally  associated  with  the  same  type  of 
inflammation  in  the  attic,  antrum,  and  ma.stoid  cells.  The  focal  centre  of 
the  prrx-ess  may,  however,  be  located  in  the  middle  ear,  and  the  case  can 
tie  successfully  treated  \'ia  the  autlitory  meatus. 

The  dry  ynuzf  Irt^itm^nt  should  lie  carried  out  as  dc-scribeil  under 
Acute  Suppuration  of  the  Atrium.  In  chronic  cases  the  [jcrfnration  in 
the  dniirdmtd  is  usually  quite  large,  sometimes  involving  the  entire 
membrane.  It  is  not.  therefore,  usually  nccessarT,-  to  enlarge  the  jjer- 
fomtion  or  incise  the  dnimhead.  The  gauze  wick  should  I*  inlnHlnce*! 
into  the  cavity  of  the  mi<ldle  car,  and  the  meatus  loosely  packed  wilii 


744 


TffE  EAR 


il.  It  is  iisnully  sufficient  to  apply  the  gauze  every  allemate  day. 
althnu^Ii  it  may  lie  lu're.ssary  to  d"  it  oftener. 

The  Alcohol  Treatm«nt.^'J'his  docs  not  differ  materially  from  that 
already  jjiven  under  Acute  .Suppuration  of  the  Atrium  ^p.  7!/>). 
It  should  be  preceded,  however,  by  thoroughly  cleansing  the  secretions 
from  the  meatus  by  cotton-wound  applicators  and  by  inflation  of  the 
middle  ear  with  (he  Kii.stuchian  catheter. 

TIk!  alrohul  .slmidd  he  left  in  the  muhlle  ear  for  from  five  (o  twenty 
minutes,  the  [Hitient  inclining  the  head  to  one  side.  The  alcohol  should 
varj-  in  strengtli  (25  to  95  per  cent.)  acconling  (o  tlie  pain  prcxluced  by 
its  introduction.  Some  cases  tolerate  the  95  per  cent,  solution  from  the 
start,  wliile  others  will  comptiiin  of  piiin  if  a  greater  strength  than  25  per 
cent,  is  use«!.  In  such  cases  I>effin  with  (he  weaker  .solution,  anci  tlien 
instil  a  stronger  and  still  stronger  until  the  full  strength  solution  is 
tolerated. 

In  the  interims  between  treatments  the  ear  may  l>e  left  wiOiout  special 
ppLitecUon  otlier  tliaii  u  loose  piece  of  ab.sorlient  cotton  or  sterilized  gauze 
in  (he  external  meatus. 

l^iie  treatments  may  be  repeated  on  alternate  <Iays,  or  as  often  as 
indicHled. 

Some  writers  advocate  the  addition  of  Iwric  acid  to  the  alcohol,  whilf 
others  use  an  etiicric-aleohol  .solution  of  itxioform. 

Alcohol  acts  as  a  hygroscopic  ugent,  tliercby  depleting  ttie  edematous 
membrane  and  granulation  tissue.  It  is  an  antiseptic  and  astringent, 
and  it  excitt's  the  reuction  of  iiiflanirnution. 

The  Compoimd  Tinctore  of  Benaoin.— During  (he  last  ten  years  I  haw 
used  the  etmipouiKi  tincture  of  benzoin  in  nearly  every  case  of  otorrhea 
coming  under  my  care.  It  has  steadily  grown  in  my  estimation  with 
each  pa.ssing  year.  Its  efficacy  is  in  part  4hie  to  the  alcohol  in  its  com- 
position, but  not  altogether  to  it.  It  is  more  .srmthing  than  plain  ah-ohol. 
and  it  is  more  antiseptic  uml  more  heaUng.  I  have  found  it  (o  l>e  of 
special  value  in  those  cases  in  which  the  fetid  (xlor  is  present.  ITiis 
speedily  ilisapjieurs  and  the  other  features  of  the  rase  also  improve. 

''I'he  compound  tincture  of  l>enzoin  should  l>e  rlropper!  into  the  mratiis, 
the  head  being  irii'liiteil  tnwaril  the  opposite  side.  If  the  ilischarge  is  not 
too  profuse  the  gauze  may  l)e  allowed  to  remain  in  the  ear  and  meatrw 
for  two  or  three  riays  without  developing  fetor. 

The  miihlle  ear  shoidd  be  previously  cleansed  as  described  nlx>vc, 
alth<nigh  this  ntay  nwt  he  necessary  after  a  few  applications  of  tiie 
remedy,  as  the  discharge  often  nipidly  decreases  until  there  U  scarcely 
a  dn>])  on  the  gauze  when  removed. 

J  do  not  wish  to  be  understorxl  as  clainiing  that  the  otorrhea  will  not 
return  after  the  discontinuance  of  (he  l>en?:oin,  for  I  believe  it  will  in 
most  cases,  no  matter  what  form  of  local  treatment  is  pursued. 

brigatioD. —  The  me  of  the  ayrintfe  is  not  indicated,  as  it  is  in  acute 
cases.  It  may  Ix*  u.se<l  to  advantage,  however,  when  there  is  a  eonaitler- 
able  accumulation  of  desiccated  or  tenacious  mucous  ami  pus  in  the 
atrium  of  the  mid<ile  ear.     The  force  of  the  stream  loosens  and  prt^irls 


SUPPURATIVE  OTITIS  HEDtA   AXD  UASTOIDtTIS  745 

the  secretions  from  the  middle  ear,  and  Ihu.s  prepares  the  tissues  for 
trvfltnient  hy  other  iiietho<!s.  Sterile  water  or  nomml  salt  solution 
shniilil  \u'  us«l  as  liot  as  ran  !«»  eomfortuhly  Itorne  hy  Uie  palient, 
one-!ialf  giillon  lieing  the  rorrect  amount  for  etu-h  treatment. 

The  Boric  Acid  Treatment.— Thi.s  method)  of  treatment  is  of  less  vahie 
in  chronic  tliaii  in  the  acute  inftamniation.s  of  the  middle  ear.  If  the 
discharge  is  prt»fuse  it  nmy  l)e  used,  although  other  measures  afford  more 
relief. 

Camph(rroxtd  lias  recently  been  highly  recomtnen^Ieil  hy  Holz  and 
oliiers  in  obstinate  otorrhea  in  winch  odier  iiieUxHl.s  of  treatment  had 
faile<l.  Hotz  rcjmrts  sevend  eases  in  which  the  renie<ly  ^-enieil  to 
give  spee^ly  and  satisfactory  relief.  Further  observations  along  this 
line  arc  neetle<J,  however,  l>efore  the  real  value  of  this  remedy  can  be 
estimated. 


THE  TREATMENT  OF  SUPPURATION  INVOLVING  THE  ATRIUM 

AND  ATTIC. 

Under  this  caption  are  included  those  cases  in  which  the  centrt*  chictly 
invulvetl,  or  which  forms  the  chief  source  of  annoyance  and  danger,  is 
tlie  atti<*.  The  con.sideration  of  the  be.st  methods  of  treatntent  will, 
therefore,  hinge  upon  the  structure  and  arrangement  of  tlie  parts  com- 
posing the  attic. 

The  point  of  chief  interest  is  the  lower  l>oundar}'  or  Hoor  of  the  attJc, 
namely,  the  heads  of  the  malleus  an<t  incus,  and  the  ligaments  ami  ad- 
ventitious hbnins  bands  uniting  them  to  the  walls  of  the  tympanum. 
Another  pt«nt  of  clinical  interest  is  .ShrapneU's  membrane,  or  the  mem- 
brana  flac«"ida.  Perforation  of  this  membrane  alfords  one  of  the  most 
obvious  signs  of  attic  suppuration.  Irrigation  of  the  attic  may  t)e 
lU'coniplistu'd  with  a  <'Urvcd  innntilu  inscrlccj  through  die  |M'rfnnition  in 
Shra])neirs  membrane  (Kig.  I1-S2),  and  local  medication  and  explora- 
tions may  be  curried  on  through  it. 

The  Honr  of  the  attic  is  of  importance  because,  whereas  in  health  it 
afTonU  ample  dmitiage  for  the  stH'retions,  it  is  oftentimes  itiadei|uale 
in  clironic  otorrhea.  The  inatlctpmcy  may  be  due  to  the  excessive  and 
Iieavy  secretions,  or  to  a  more  or  less  eom[ilete  obstruction  by  the  adven- 
titious Hbrous  tissue  of  the  spaces  in  the  lUwr  of  the  attic.  At  any  rule 
the  secretioas  are  pent  up  in  the  attie  and  may  give  n.se  to  serious  path- 
nh^ical  changes. 

While  the  principles  of  treatment  remain  the  same,  the  motive  for 
treatment  increa.ses  tenfold. 

Free  drainage  is  imi>erative  and  should  l>e  establisheii  by  surgical 
interference.  The  |>erforation  may  Ix*  enlarge*!  by  an  incLsion  exleutting 
anteriorly  ami  posteriorly.  The  treatment  .shontd  l>e  adiln'ssinl  not 
alone  to  the  attic,  but  to  the  atrium  alsi.).  In  other  words,  the  treatment 
describetl  in  tJie  preceiling  section  should  be  use<i.  and  in  addition 
thereto  the  following  measures  should  be  instituted: 
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THE  TREATMENT  OF  BUPPimATlON  07  THE  MIDDLE  EA£ 
AND  MASTOID  PROCESS. 

Treatment  of  Suppuration  of  the  Atrium. — Although  ii  cannot 
corrwtly  said  that  infc<?tion  is  ever  limited  to  the  atrium  (lower  clmnf 
her  of  the  mi<ldle  ear),  it  is  nevertheless  expedient  to  treat  some  caseit  lU 
though  they  were  thus  restricted.     They  are  probably  only  mildly  mi 
ffctttl,  ami  in  reaUty  involve  the  whole  tympanum  (atrinni  and  attic  aiuf 
inas(4MrI  apaces).     But  as  the  area  of  iiifw^tion  w  Hniited,  simple  inea* 
ures  often  suffice  to  effect  a  cure,    While  tlie  whole  tympanum  and  mas- 
toid spaces  may  l>e  somewhat  involve<l,  tlie  focal  centre  of  infection  Is  in^ 
the  atrium,  or  lower  chamber  of  the  middle  car.     As  this  chainl)er  isf 
easily  accessible  through  the  externa!  auditor^'  meatus  and  through  the   ' 
liustachian  tnlw.  the  four  principles  of   treatment  (p.  74UJ   may  Ijc^ 
effectively  carried  out. 

In  acute  erases  the  perforation  is  usually  small,  and  should  l»c  enlarge 
by  free  incision  of  the  drumhead  (Kig.  373).     An  unwarranted  di 
or  fear  exists  among  a  large  percentage  of  those  practising  medicine 
to  paracentesis  or  incisi<in  of  (he  drumhead.     Such  fear  is  ill-founded, . 
expcrienre  has  shown  that  such  injuries  are  quickly  repaired  witliout  tht 
inten'cntion  of  the  one  causing  it.     Indeed,  the  wound  usually  close 
too  quickly.     However  tliis  may  l>e,  the  first  cardiiuil  principle  is  (0 
establish  free  drainage  as  quickly  as  possible.     This  can  be  done  mo?^ 
easily   by   enlai^ing    the    already    cxistirig    perforation.     The    incision ' 
.should  l)e  (nir\'iUneiir,  .so  as  to  create  a  Hap  of  the  menii>rane  on  one  side 
(jf  the  perforation  (Fig.  373).     The  pus  escapes  through  an  opening  &s 
hirge  as  the  perforation  phis  the  space  tx-cnpicil  by  the  flap.     T!iruugh| 
this  opening  the  atrium  can  be  freed  from  morbid  material  and 
aseptic  by  gauze  firatnagc.     Having  thus  established  [a)  free  drains 
(6)  asepsis,  (r)  frccfiom   from  morbid  material,  and    the   reactions 
intiammation,    resolution    may    be  ex])ected.     The  difficulty  in  most 
cases  treated  is  tliat  the  attending  physician  does  not  make  it  possihlcj 
to  aecompHsh  the  four  cardinal  principles  of  treatment.      lie  trusts  i 
hydrozone,  boric  acid  solutions  or  powder,  alcohol,  and  other  remedir 
to  do  what  they  cannot,  except  free  drainage  is  first  establislieil. 

Method  of   luciaing  the    Dmmbead. — (a)    First,   rememlier    that    the 
drumhead  is  within  3  (o4  mm.  i*{  the  innerl\'mpRnicor  labyrinthine  wall,  h 
It  Ls  important,  therefore,  that  t!ie  knife  used  shouhl  not  penetrate  thtffl 
drumhead  deeper  than  1  to  2  mm.,  as  the  inner  wall  may  be  injured 
thereby.     There  could  be  no  special  harm  in  incising  the  mucous  mem- 
brane of  (he  inner  wall,  but  the  oval  and  round  windows  are  located! 
there,  and  to  ilisturb  their  contents  would  expose  the  labyrinth  to  tliftj 
dangers  of  infection.    Tins  Is  mentioned  i>ecause  the  knowhnlgeof  it  wiUT 
prevent  careless  or  reckless  incisions  of  (he  dnimhead.     I  will  say.  hi»w-| 
ever,  that  such  accidents  rarely  occur,  even  at  tJie  hands  of  an  inexperi- 
enced surgeon. 

{b)  The  best  instrument  for  the  purpose  is  Hartmnn's  curved  blstouiy 
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(Fig.  355).  It  is  pointed  and  the  cutting  edge  is  concave,  thus  favor- 
ing the  retention  of  the  blade  within  tlie  membrane  as  the  incision  is 
made^  If  It  were  conve-x  on  its  culling  surface,  it  would  have  a  tendency 
to  sUi^ie  out  of  the  membrane  a.s  the  incision  13  made. 

Paracentesis  (simple  puncture)  should  nut  be  practised,  as  the  opening 
thus  made  is  entirely  inadequate  for  the  purposes  heretofore  descril>cd 
under  Principles  of  Treatment. 

(c)  The  incisions  should  begin  at  the  centre  (regarding  the  existing 
perforation  as  the  centre),  and  should  radiate  in  the  direction  affording 
the  largest  field  of  drum  membrane.  The  flap  thus  forniol  U'tween 
these  radiating  incisions  will  be  somewhat  triangidar  in  shape,  with  the 
apex  towartl  the  perforation  and  the  base  (usually)  toward  the  periphery 
of  thedrtmihead. 

(d)  Where  it  is  not  easy  or  feasible  to  make  the  incisions  as  descrilvcd 
above,  it  should  be  done  as  follows:  Select  the  largest  available  field  of 
the  drumhead  and  begin  the  incision  near  the  peripher)',  and  extend  it  in 
a  cun'e  or  crescentic  line  toward  the  opposite  sitle  of  the  chosen  field. 
The  curved  or  crescentic  incision  allows  the  flap  to  open  out  as  a  valve 
and  pennits  free  drainage  and  cleansing  of  Uie  atrium. 

The  Bemoval  ol  tho  Morbid  Material. — Having  made  an  opening  in  the 
dnimheud  sufficiently  large  to  allow  free  drainage,  the  next  step  Is  to 
remove  the  morbid  material.  Thi.s  is  accorni>lished  in  a  variety  of  ways, 
among  them  l>eing  the  use  of  the  syringe. 

The  we  of  the  syringe  in  otitis  media  has  been  so  much  abused,  or, 

.  nther,  the  patient  lias  been  so  much  abused  by  its  use,  that  I  hesitate  to 

^l«commend  it.     I  shall  do  so  only  with  sp<t'ific  directions  as  to  how  it 

should  be  u.sed.     When  so  use<l,  it  is,  under  .proper  circumstances,  a 

veiy  valuable  mode  of  treatment. 

flow  to  Vse  the  Ear  Syrinfjr. — (o)  Select  a  swinge  that  is  aseptic 
an<l  that  will  throw  a  fair-sized  steady  stream.  Dr.  Todd  has  devised 
one  that  meets  these  requirements.  It  is  operated  by  means  of  a  bulb, 
and  is  so  constructed  that  it  can  easily  be  rendered  aseptic.  Nearly  all 
the  ear  sjTingea  on  the  market  are  hotbeds  of  microbic  propagation,  an<l 
their  use  in  the  middle  ear  is  attendeil  by  considerable  risk. 

(6)  Use  large  qiianiUirn  of  sterile  (boile<l)  water  or  other  Hui<l.  It 
is  the  quantity  I  wi.sh  to  eniplmsi/e,  rather  than  the  kind  of  .solution 
used.  A  little  water  or  aqueous  solution  of  some  antiseptic  material 
may  lie  veiy  harmful  in  such  cases.  If  one  begins  to  "wa.sh"  a  septic 
mucous  membrane,  it  shotiM  l)e  veiy  thoroiighlv  ilone.  Kx])erience  has 
taught  us  that  only  by  using  large  (|uantities  of  solution  can  good  results 
l>e  obtained  in  otorrlica.  Small,  meagre  tlushings  often  aggravate  the 
condition. 

(c)  After  quantity  I  will  name  temperature  as  t}ie  element  of  next 
importance  in  syringing  the  middle  ear.  The  .<sohiti(Ui  should  Ih*  slightly 
aljove  bl(H)d  heat,  105°  being  Ik's!  Miitetl  for  ihi*  puqioae.  The  tem- 
peniture  should  Ih?  .subject  to  variation,  however,  acconling  to  the 
svringe  u.S4'd.  If  a  fountain  syringe  is  use<l,  tlie  solution  will  cool  .sev- 
eral degrees  in  passing  through  the  long  tube.     The  solution  should  be 
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so  teirvpereil  tlml  when  ll  reaches  the  ear  it  is  about  the  temperature  of  the 
blofxl,  or  a  little  above  rather  than  below  it. 

(rfl  The  xolutioti  lUftA  may  ll)e  what  is  known  as  the  '*  normal  salt  solu- 
tion." A  fonunla  which  is  correct  ciiouj^h  for  the  purpose  is:  One 
loaspoonfn!  of  tahle  salt  to  each  c|uarl  of  water.  Wann  l)oric  acid 
(saturate*!)  solution  is  a  favorite  remcflv  with  .some,  while  others  prefer 
bichloride  of  mercury  (I  to  5000  or  3  to  2000).  ■ 

Still  other  solutions  ma^-  be  used  (as  carbolic  acid)»  although  it  b| 
doubtful  if  any  of  the  antiseptic  solutions  excel  the  normal  siilt  s«jhitiou. 
The  chief  value  of  the  procedure,  as  I  view  it,  is  to  "wash"  the  infected^ 
membrane.     I'lain  water  is  known  to  irritate  mucous  membrune.s,  henoefl 
the  addition  of    the  salt    iirings  it  to  about  (he  specific  gmuty  awl 
alkalinity  of  the  blootl,  thereby  oven'omiug  the  irritating  quality  of  tin* 
water.  M 

The  antiseptics  as  used  really  exert  no  microbe-killing  or  inhibiting" 
power  other  than  that  <h]e  to  the  removal  of  the  "soil"  in  which  the 
microlies  are  enilieddcfl. 

(c)  'Vhi'  fretfuem-j/  witli  which  these  flushings  may  be  used  will  depend 
upon  the  t|uantily  of  the  discliai^e  and  tlie  vindenc)*  of  the  infertion.S 
If  after  cleai^ing  the  ear  in  this  way  (with  the  other  treatments,  as^ 
described)  ihe  ear  remains  comparatively  free  from  morbid  material  for 
twenty-four  to  forty ^eight  hours,  (here  is  no  occasion  for  using  it 
sooner.  The  frequency  will,  therefore^  depend  upon  the  Icnglli  of 
time  the  ear  remains  "clean."  If  the  discharge  forms  rapidly,  it  may 
be  necessary  to  use  (lie  douche  oftener. 

(J)  After  having  thoroughly  syringed  the  ear,  the  moisture  .ihoiild  be 
removed  by  the  use  <rf  a  cotton-wound  probe.  In  some  cft.sci},  alcohol 
(oO  to  95  per  cent,  strengtli)  may  Iw  use*!  with  advantage  for  its  hygro- 
s«'opic  proj>crty.  Its  niTinity  for  water  is  so  great  that  it  will  abstract  it 
from  the  swollen  and  edematous  tissue.  I  have  found  it  to  be  irritating 
in  some  ca-ses,  especially  those  very  acutely  inflamed.  It  should,  there- 
fore, be  used  in  weak  solution,  or  not  at  all,  in  acute  cases. 

(^)  Hie  middle-ear  cavity  and  external  meatus  should  now  I>p  looe^etr 
packed  with  steillc  gauze,  which  acts  as  a  wick,  removing  the  so<Tetions 
as  fast  as  they  are  fonne^l.  Ainberg  has  had  gauze  strips  une-hnlf  an 
inch  wide  and  si.\  inclies  long  put  up  in  oile<l  paper  and  sealeil  pack- 
ages for  this  purpose.  The  idea  is  an  excellent  one,  as  the  strip  U 
handh'il  only  at  the  time  of  its  use. 

{h)  If  the  discharge  is  very  profuse,  a  pad  c/i  gauze  should  be  placed 
in  the  concha  and  held  in  place  by  a  mlltidion  dressing  (Fig.  420). 

(i)  The  hands,  instnimcnts,  etc.,  should  be  ck-ancd  as  for  an  opera- 
tion, as  otherwi.se  infection  may  he  added  to  that  already  existing. 

Tha  Dry  Oauze  Treatment. — Spencer  first  advocated  the  n.sc  of  drv 
gauze  in  tlu"  Imiluicnt  of  middle-ear  suppuration  in  ISS0-S2.  Since 
then  (Imdinego  and  I'icrcc  have  advocated  its  ii.se.  The  special  points 
in  its  use  may  be  labuliited  lus  follows:  ^ 

(o)  First,  remove  all  the  secretions  from  the  middle  e-ar  and  meatiisfl 
with  cotton-wound  probes,     (It  is  here  presumed  that  if  the  perforation  ^ 
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in  the  dnimhead  is  m»t  lur^e  enough  to  iilluw  free  drainage,  it  has 
Ihh'h  iiinisrti,  a-s  her('l<if<>rp  iie.srril:)od.)  The  parts  may  he  also  treated 
l)y  in.'itittation.s  of  alcohol  in  5()  to  95  jkt  cent,  aqueous  solution.  This. 
ill  tiini,  should  1m*  wipei!  out.  Alcohol  not  only  acts  as  a  hygroscopic 
agent,  hut  is  astringent  ami  antis<'ptic  as  well. 

(b)  The  meatus  should  be  loosely  packed  with  a  strip  of  gauze  about 
one-half  inch  wide  and  three  inches  long.  For  this  purjjose  a  small  silver 
poilic,  witfi  two  notches  filed  at  right  angles  across  its  end  (Fig.  'MS),  as 
suggestc<l  by  Bane,  shoidd  he  used.  The  notches  form  four  shallow 
teeth,  which  catch  in  the  meshes  of  the  gauze  and  carry  it  to  the  desired 
lucalion.  Till'  end  nf  the  strip  shoultl  1«!  placnl  aguinst  (he  opening  in 
the  mrndmina  tympHni.  so  that  the  secretions  will  Ik-  taken  up  at  once 
and  carrietl  outward  through  the  gauze  in  the  meatus. 

'!Tic  gauze  may  be  covered  with  a  small  piece  of  absorbent  cotton  and 
sealed  with  an  ether  soluticm  of  eollo<lion  (Fig.  420). 

[c]  The  dressing  should  be  left  in  pixsition  for  from  twelve  to  seventy- 
tw(j  lioiirs,  according  to  the  amount  of  discharge.  It  should  then  be 
removed  und  the  same  proct'dure  repeated  until  improvement  or 
complete  relief  is  ulTorded.  Not  every  case  will  yield  to  this  mtnle  of 
treutment.  nevertheless  many  will  do  so. 

The  Alcohol  Treatment. — This  mode  of  treatment  also  has  its  advo- 
cates, an*!  for  good  rea.sons.  I  recall  an  inci<lent  which  gave  me  great 
confidence  in  its  efficacy,  .^t  tliat  time  1  had  10  eases  of  chronic  ntor- 
rhca  under  my  chk,  all  of  which  were  being  trt*ateti  by  the  dr)'  gauze 
metliod.  Improvement  was  slow,  and  I  rletennine<i  to  change  to  the 
nlcohol  ircatnirnt.  In  about  one  week  the  otorrhea  ceased  in  eight  ciises. 
Subsequent  experience  has  not  upheld  the  good  opinion  formed  at  this 
time.  Ne\'ertheless,  this  mode  of  treatment  is  a  good  adjunct  (o  the  dry 
gauze  treatment. 

Many  acute  cases  do  not  tolerate  alcohol  well,  violent  pain  and  inflam- 
niaton'  eilema  often  l>clMg  exclteil  by  Its  ii.se. 

Boric  Acid  Powder  Treatment.— This  uuhJc  of  treatment  is  quite  old, 
and  Iherefnre  ineriLs  attention.  The  fact  that  it  has  remaine<t  in  use 
so  long  argues  that  there  is  probably  some  merit  in  it.  It  is  tnie  that 
remwlies  are  now  u.s(hI  in  iLs  .stead  which  give  l)etter  results.  'Hie 
question  ari.ses.  however,  as  to  whether  the  Improved  results  are  due  so 
much  to  the  newer  remedies  as  to  the  manner  u\  which  they  art^  used. 
Jllie  Iwric  acid  powder  treatment  fell  into  di.su.'*e  al>out  the  time  moflem 

rgery  was  atloptetl  by  the  profession.  Hence,  tlie  newer  remedies  have 
been  used  with  antiseptic  and  aseptic  precautions.  For  example,  so 
much  care  was  not  formerlv  excrci.sed  to  thoroughly  drain  and  (Mear  the 
middle-ear  cavity  of  morbid  material,  nor  was  it  attciniiterl  to  render  it 
aneptic.  'Hie  .su[>eriicial  piis  and  debris  were  removetl  and  the  lutric  acid 
powder  (usuully  a  very  hnpure  preparati<ni)  was  poureil  into  the  exter- 
nal meatus  and  packed  lightly.  Hence,  I  believe  boric  acid  fell  into 
disrepute  as  a  remedy  in  otorrhea,  not  l)ecause  it  is  an  inelHeient  remeily, 
hut  l)orau.se  it  was  u.sed  in  an  improper  nmnncr  or  under  improper  con- 
ditions. 
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Boric  iicid  jiliould  be  u^ed  a.s  follows: 

(a)  S<x:iire  a  chcinioally  pure  boric  a<'i<l  poioder  (Merck's)  or 
The  impure  prcpnmtions  contain  the  biljorate  of  soda,  which  cakes  in^ 
the  ear  and  caiisi's  obstniction  to  the  drainage.     It  is  also  acid,  and  irri- 
tates the  mucosa.     Pure  boric  acid  is  neutral,  and  will  not  '^cakc"  or^ 
irritate  the  tissues.  f 

{b)  'V\\Q  best  way  to  use  it  is  with  a  powder  blower  (Fig.  21),     The 
powder  should  be  blown  into  the  external  meatus  and  middle  ear  with 
low  air  pressure.     If  a  hi^h  pressure  i.s  used  the  whirlwind  createtl  infl 
the  meatus  will  blow  the  powtler  out  nf^aln.     In  this  way  a  thin  layer" 
of  powder  is  intrtMluced   into  the  diseaseil  ear,  where   it  acts  as  au 
absorbent  and  antiseptic.      It  dissolves   slowly,  and  its  action  is  pr 
longed  for  some  time.     It  will  not  "clog"  or  obstnict  the  drainage. 

(c)  'l*he  meatus  should  be  loosely  packed  with  a  strip  of  gauze. 

(rf)  The  treatments  should  be  repeated  as  often  as  the  powder  becoin« 
wet  with  the  secretion. 

(e)  Previous  to  intrwlucing  the  powdered  ixiric  acid,  the  middle  rot 
and  meatus  should  be  clcan.sed  with  «»tton  mops.  _ 

(J)  ThLs  treatment  is  es|>e<.'ially  useful  in  those  cases  in  which  there  islH 
'profiise  acrid  discharge  a'nd  the  perforation  )s  large. 

Krzema  and  dtTmatitis  of  the  external  auditory  canal  and  auricle  arc 
often  present  in  otorrhea.     They  are  due  to  the  irritation  of  the  aural 
discharge.     The  application  of  the  following  ointment  has  proved  very^ 
satisfactory:  ■ 

I^ — Zinc  oxida   . -       3j  ^M 

Hnrphino  kmUUi ■     F-  i  ^| 

LuioUd,  H 

VMcUn* .      U  4. 1.  Ml     ai— M.         I 

Pi.  tingtMint. 
8ig.  —Apply  auoe  oi  twioe  cUHy  to  llie  loflomed  fturioto  nui  meatus  with  •  O0tl0n*wouad  pnAt 

KIT  Htltllk'lltm.  ^M 

The  alcohol  treatment  is  not  well  tolerated  by  these  cases,  the  bori^| 
acid  and  gauze  treatments  being  better.  ■ 

Pain  ?n  the  ear  should  cause  the  attending  physician  to  carefully  in-" 
vestigate  its  cause.     It  may  be  due  to  insufficient  drainage  through  ihr 
pcrfonited  dnindiead,  in  which  event  it  should  be  incised  ils  hen-lofiwc 
de.scribed;  or  it    may    be   due    to   an    obstruction    (Sheppnrd)   in  tbf  1 
adifu.H  ad  af}trum.     The  mucosa  may  be  swollen  in  tlic  canal,  or  granu-j 
hitions  may  have  formed  ami  wchided  its  lumen.     This  would  interfen?) 
with  the  discharge  of  the  pus  from  (he  antrum  and  mastoid  cells  into  ihc  1 
attic  of  the  ear.     The  pain  is  the  expression  of  retention  pressure,  aodi 
steps  should  be  instituted  to  unblock  the  occluded  passages.     As  I  havel 
already  pointed  out,  the  obstruction  is  probably  in  the  arjitus  ad  antrum.  [ 
the  floor  (if  the  attic,  or  in  the  dnimhead.     If  the  floor  of  the  attic  U  tbel 
seat  of  tlie  ohstrnetion,  it  may  l»ecoine  ncce.ssarj*  to  remove  the  raallrusi 
and  incus.     Sheppanl  reports  his  results  in  31  ca.ses,  and  finds  that 
the  removal  of  the  malleus  alone  Is  not  usually  followed  by  gixid  result*;.  ■ 
(See  Ossiculectomy.)    If  the  obNtruction  is  at  the  drumhead,  it  will  bulge  I 
outwnnl.  the  porfomtion  being  either  small  or  blocked  with  gramiLation^ 
The  drumhead  should  be  incised  and  the  granulation  tissue  removed. 
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To  rcinttvf  tlie  granulations  it  may  be  necessary  to  enlarf^e  the  perfora- 
tion in  the  dnimhrnfl  hy  incisions  radiating  from  the  perforation. 
Tliroit^h  this  opening  the  grnnnlaitions  ran  Ite  .still  fnrther  rxaininp<l  anil 
removeiH,  either  with  a  snare  (Fig.  379)  or  with  a  .'^inul!  spoon  curette. 
I^octtl  anesthesia  may  be  induced  with  cocaine  (lU  to  20  per  cent.),  or  with 
the  following  mixture: 

S\—  Oneftiiw  crytlati. 

Carbolic  arid  oryvtKla, 

M»n(hol  «rystBlB .      .     I»      5) — U. 

Mix  by  rul>htnit  in  »  inMitv.  and  a  "Tnipy  tiilid  w  rnrmnl. 

The  above  solution,  when  drtippod  into  the  meatus,  will  prrMluce  Itxiil 
iiiiesiliesia  when  cocaine  fails  to  do  so. 

Pu.  870 


/"• 


Showing  lh»  mnoval  al  an  aiuml  polyp  which  pntJMta  into  thm  laaattM  Ihmti^  a 
pcrforalion  id  Ibe  menbran*  tynpani. 

If  llie  olndriiriinH  m  in  the  adtins  the  probh-m  !>econies  at  once  more 
(iifli<'ull  and  serious.  It  is  practically  iuipos^sible  to  reach  the  canal 
through  the  external  auditory  meatus  witliout  resorting  to  a  mastoid 
opcnition.  If  the  malleus  and  inens  are  removeti,  the  nhstniction  may 
gradually  disapj)ear  without  the  mastoid  operation.  The  arJvnntage  to 
l>egaine<I  by  doing  the  mastf)id  o|MTatinn  i.s  that  the  disintegration  which 
occurs  with  such  rapidity  under  retention  pressure  is  checke<l  lH'f(»re 
serious  and  extended  destruction  of  the  tissue  takes  place,  and  the  danger 
tiX  nu'iiingeal  tind  cranial  involvement  is  thereby  reduced  to  Uie  mininmm- 

If  the  pain  is  associated  with  bulging  and  redness  of  the  postsuperior 
wall  of  the  meatus  near  the  drumhead,  the  indications  fur  imnuiliate 
operation  are  imperative.  If  the  liulging  and  reilne.ss  are  not  present, 
other  Lreatnu'iit  may  Ih;  trietl.  In  llie  meantime  elose  olwervation  of 
the  ea.'*e  should  Iw  maintained.  A  mpid  rise  in  temperature,  with  chills 
or  ehilline.vH  and  profuse  sweating,  strongly  indicates  septic  poisoning, 
possibly  from  sinus  thrombosis. 
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THE  GENEHAL  PATHOLOGY  OF  OTITIS  MEDIA  AND 
MASTOIDITIS. 


uniiimead   niHKe.s   niicfiion   easy  n  iiic  utcai  vna- 
?.     Tlie  vitwlity  is  lowt-red  iliirinj;  the  course  of  onoV 
]s  fevers,  lienne  the  conditions  for  infection  of  the" 


Mkhookcianisms  are  the  exciting  causes  of  middle  ear  and  intracraoiat 
pyof^cnic  processes.     Various  oi^itanisms  are  active,  either  alone  or  ia_ 
coml>itiation,  no  special  one  being  characteristic  of  these  processes,  ■ 

'IMie  frtr  commuiiirathn   liclween    the    epijiliarynx   and    middle   ear 
aiitj  the  perforated   dninihead   makes  infection   easy  if  the  local  con- 
ditions aiv  favorable, 
of  the  exantheniatous 

miildle  ear  are  favorable.  Patholfifjical  destruction  and  chnnges  occur 
in  die  mucosa  and  drumhead,  and  microorganisms  continue  to  flcMirish, 
tlie  suppurative  process  being  established.  The  clfia  which  nonualiy 
partially  cover  the  tympanic  mucosa  are  destroyed,  or  their  vitality  iaM 
so  impaired  that  their  propelling  function  is  no  longer  adequate  to  drive 
the  secretions  toward  the  Ku.staehian  outlet.  Accumulation,  decompo- 
silion,  ami  irritation  follow.  The  mucosa  breaks  down,  the  [MTiosteuin 
covering  the  bone  lieneath  loses  its  vitality  and  di.sin iterates,  and  the 
bone  depending  upon  it  for  nutrition  becomes  necrotic.  The  arteries 
in  the  mucosa  become  thrombosed,  and  the  arterial  supply  is  tluis  cut 
olf  from  the  membrane  and  periosteum  as  well  a.s  from  the  V)one.  Tlius 
tlte  process  of  disintegration  proceeils  witli  givater  or  less  activity,  often- 
times without  serious  symptoms  Iwing  [)resent.  The  bmin  may  be  e\'m 
pose<l  by  the  caries  of  the  tegiiien  tyinf)Kiii  or  thnMigh  the  various  cbao*! 
nels  of  i*oumiunica(i(>ii.  Finally,  the  conditions  become  such  Uiat  ocutf 
reaction  sets  in.  and  life  is  place<i  in  imminent  danger. 

It  bits  l»een  sairl  that  alK>ut  two  years  of  chronic  suppuration  usually 
pOM-edes  bone  n^vrosis  in  the  middle  car  and  its  accesson'  cavities.  T^  i 
shduld  be  taken  only  as  an  approximnte  estimate,  as  the  time  varies  with! 
the  type  of  the  infection  which  predominates,  and  with  the  obstruction] 
oil'ered  to  the  discharge  of  the  morbid  secretions.  If  the  H<»w  frotn 
the  mastoid  cells  and  antrum  is  free  and  unobstructed,  the  processl 
may  continue  for  yvura  without  bony  necrosis.  If.  on  the  other  Knitd.] 
marked  ob.strucllon  (wc-urs  tpiite  early  in  the  suppurative  priK-ess.  Iwncj 
necrosis  may  tjike  place  bef4tre  the  two  years  have  elapseil. 

It  is  of  great  importaitee  in  estimating  the  gravity  of  a  suppurativej 
process  in  the  tyni])anLim  to  determine  definitely  the  prcilorainnnt  cluw-j 
acter  of  the  inicrolnc  infection  that  is  present.  To  this  end  cultures  audi 
microscopic  examinations  should  lie  nintle.  While  but  few  phvsieiaiui| 
are  prepared  to  make  either  the  cultures  or  microscopic  exnminatiotvs] 
nearly  all  know   where  they  can  secure  culture  tulles  and  have  such] 
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t'xaminalioas  made.  Tlie  utlenUing  surgeon  should  smoar  l!ie  .secre- 
tion from  the  ear  on  the  contents  of  the  culture  tube  and  sen(i  it  to  a 
pathologist. 

I  will  here  suggest  a  few  places  where  tlic  above  examinations  may  be 
made: 

(a)  The  Health  Hoard  of  your  own  or  some  neighboring  city. 

(6)  A  brother  pmetitioner. 

(c)  The  ueure-ii  incdieul  college,  or  the  one  from  which  you  grad- 
uated. 

{(I)  A  pathological  luboraton'  estubhshed  for  the  purpose  of  accora- 
mmliitinK  those  in  need  of  such  work. 

The  ex])ense  of  such  an  examination  is  .small,  and  the  information 
obtained  may  l>e  of  inestimable  value  to  the  patient. 

John  Funke  has  reported  the  results  of  his  observalioiis  as  to  the 
"Bacteriology  of  Otitis  Media,"  and  his  work  seems  so  conclusive  and 
suggestive  that  an  epitome  of  it  is  herewith  given: 

"'ITie  following  conclusions  ure  based  on  a  study  of  the  literature  of 
otitis  meilia  and  my  obsen-utions: 

"1.  There  is  no  specific  organism  t>f  otitis  media. 

"2.  Acute  otitis  media  is  not  invariably  mtmoniiertjbic,  as  is  com- 
monly held.  The  pathogenic  organism  present  may  be  of  a  single 
variety,  but  with  it  are  frequently  found  a  varying  number  of  associated 
bacteria,  which  may  or  may  not  be  iittincntial  in  detcrmimng  the  outcome 
of  the  case. 

"3.  The  organisms  commonly  found,  in  the  onler  of  frwjiiency,  are: 
Tlie  pneumm-occus,  streptocfH-cus,  pyogenic  .staphyhxKKvi  (alhus  itnri 
aureus],  ami  the  bacillus  of  Friedlander.  I  am  strongly  inclined  towani 
the  Iwlief  in  a  definite  grippal  otitis^  primarily  due  to  the  influenza  bacil- 
lus, which,  howe\'er,  becomes  quickly  associated  with,  or  rqdaced  by, 
other  organisms. 

"4.  The  Bacillus  diphtherise  is  more  commonly  present  in  otorrhea 
than  is  usually  believed;  it  may  be  (a)  the  initial  infecting  agent,  (6)  or 
it  may  enter  with  the  streptococcus  or  pneumococcus,  or  (c)  it  may  lie  a 
secondary  infection  carriwi  to  the  already  infected  ear  by  t)ie  fingers  of 
the  patient,  or  otlierwise,  as  held  by  Baginsky. 

"5.  It  Is  reasonable  to  lielieve,  as  my  obser\'ations  show,  that  it  per- 
sists for  a  varying  period  of  time  in  the  dischai^es,  and  may  constitute  a 
centre  of  danger,  just  as  has  been  thoroughly  astablished  onncerningits 
prohmgetl  r«'sidence  in  the  nasal  cavities,  pharynx,  etc.  Its  frequent 
[ft.ssociation  with  the  Bacillus  p.seudndiphtheriir  has  here  the  same  sig- 
nificance as  elsewhere,  a  factor  not  as  yet  fully  determined. 

"6.  The  streptococcal  infections  are  more  grave  and  persist  longer 
pure  pneumowK-cal  infections,  but  both  are  usually  supplanted  by 

!  staphylococcal  sooner  or  later. 

'7.  There  is  a  true  pneiimobiwillary  otitis,  u.sually  acute  and  quickly 
converted  into  a  mixt-d  infw:tion.  The  gravity  of  the  process  dcpeniis 
almost  excliisivrly  upon  the  diameter  of  the  mixed  or  seeonilarj'  itifer- 
tion. 
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"8.  Chronic  suppurative  otitis  media  is  practically  always  a  sequence 
of  the  acute. 

"9.  Like  the  acute,  it  possesses  no  specific  oi^anism. 

**  10.  Unlike  the  acute,  it  is  practically  always  polymicrobic. 

"  11.  iLs  polymicrobic  character  may  be  evinced  in  any  of  three  ways: 
(o)  A  mixet!  infection  of  pathogenic  organisms;  [b)  one  or  more  recog- 
nized pathogenic  organism  (usually  pyogenic  staphylococci),  with  one 
or  more  bacteria  iKsually  rf^imle<l  a.s  saprophytes;  (c)  tlie  usual  pyo- 
genic and  pathogenic  bacteria  are  absent,  and  the  discbarges  are  main- 
tained throuj^h  the  activity  of  organisms  that  commonly  lead  a  sapro- 
phytic existence. 

'*  12.  While  anaerobic  organi-sms  may  play  an  important  part  in  the 
patliogencsis  of  tlirouic  suppurative  otitis  motliu,  my  obsen-ations  have 
not  established  ilicir  almost  constant  presence,  as  maintained  by  Rist 

'M3.  The  fetor  met  iu  the  cases  iiere  reported  can  be  explained  by 
the  presence  of  Bacillus  j>yo^enes  fetidus  without  anaSrobic  organisms. 

"14.  AH  clinical  ami  collated  liacleriological  data  indicate  that  otitic 
inflammations  present  (iiflei-ent  bacterioloj^ical  findings  in  ditfcreiit 
localities.  Acconliiig  tn  Moos,  during  the  influenza  epidemic  of  IS'.tO 
in  Vienna  the  otitic  complications  were  due  tu  the  pneuraococcus  (Weich- 
selbaum),  and  to  the  streptococcus  in  Strasburg,  Greifswald,  and 
Bonn  (Ribbert). 

"15.  Reports  gatliered  from  literature  establish  the  existence  of  a 
primary  tul>ercnlotis  otiti.s,  but  all  olwervers  are  of  one  mind  as  to  tlif 
almost  utter  impossibility  of  the  routine  demonstration  of  the  bacillus  in 
discharge. 

*'  16.  For  the  demonstration  of  the  tul>ercle  bacillus  in  suspected  cases 
I  would  recommend  an  examination  of  tissue  obtained  by  tlie  curette." 

Gradle  and  others,  some  years  ago,  called  attention  to  the  odor  attend- 
ing chronic  otorrhea,  claiming  its  presence  or  absence  wa.s  the  "most 
sensitive  criterion  of  IIih  rlfiracy  of  the  treatment."     He  says: 

"So  long  as  the  pus  of  the  otorrhea  .smelU  fetid  the  treatment  era- 
ployed  has  exerted  no  curative  influence  on  the  disea.sc;  and,  converselT, 

"The  first  sign  from  any  treatment  of  curative  influence  upon  the 
course  of  an  otorrhea  Is  its  etfi-ct  upon  the  odor  of  the  discharges." 

Macewen  says;  "The  virulence  of  a  di.srharge  cannot  l>e  measured  by 
its  odor.  Nearly  odorless  otorrhea  may  contain  pathogenic  micrococci, 
and  some  of  the  most  serious  intracranial  inflammatory  lesions  enavt 
in  the  presence  of  oilorless  otili.s  media.  Il  i.s  wclK  therefore,  in  esti- 
mating the  gravity  of  an  otorrliea  that  pus  from  the  middle  car  shouk) 
be  stained  and  examined  mieroseopically  and  by  cultivations." 

He  goes  on  to  state  that  intracranial  complications  do  often  arise  in  the 
course  of  fetid  otorrhea,  but  that  the  pathogenic  germ  is  not  tlie  one  caus- 
ing the  odor,  it  u.^ually  being  a  non-pathogenic  microorganism. 

These  views,  while  they  seem  to  be  diametrically  opposed  to  ench 
other,  are  really  not  so  opposite  as  they  appear.  The  first  Is  fallacious, 
in  that  it  leads  to  the  inference  that  with  the  disappearance  of  the  odor 
the  patient's  condition  becomes  safe;  whereas,  the  second  view  tells  as 
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the  absence  of  fetor  is  no  criterion  as  to  the  non-virulence  of  the  infection. 
Gradle's  views  lead,  by  inference,  to  tlie  conclusion  that  absence  of  fetor 
is  a  guide  to  the  mildness  of  tlie  infection;  whereas,  Macewen  says  llie 
absence  of  fetor  gives  no  information  whatrvcr  lus  to  the  virulence  of  the 
infection,  lie  goes  still  farther  and  says  .some  of  tlic  most  virulent  intra- 
cranial infections  have  occurred  in  connection  with  odorless  otorrhea. 

The  author  is  inclined  to  agree  with  Macewen  on  this  point,  although 
he  readily  admits  Cradle's  major  proposition,  tliat  the  disappeamnce  of 
the  otlor  umier  the  syringe,  etc.,  usually  heralds  an  improved  drainage 
and  ventilation.  The  improvement,  however,  is  not  due  to  the  removal 
of  the  odor  or  the  germs  pnxJucing  it,  but  to  the  removal  of  the  sapro- 
phytic bacteria  and  the  establishment  of  frcr  drainage  by  the  removal  of 
the  desiccated  secretions.  The  disupjH'urance  of  the  odor  is  incidental, 
and  signifies  that  other  and  more  virident  organisms  may  have  been 
removed  also. 

\Vhen  the  true  nature  of  chronic  otorrhea  is  explained  In  patients, 
many  of  them  reply  that  they  have  had  the  discharge  otT  and  on  fnr  many 
years  witli  no  untoward  result,  and  that  they  do  not  fear  serious  compli- 
cations in  the  future.  They  express  a  belief  that  is  often  too  prevalent 
among  physicians,  namely,  that  chronicity  of  otorrhea  is  a  guarantee  of 
its  inn(X*ent  nature.  ^Fhe  process  of  rlisintegration  has  been  going  on. 
and  may  continue  lo  do  so,  so  long  as  the  otorrhea  lasts.  Fresh  in- 
vasions of  germ.s  or  tlic  encroachment  upon  a  new  area,  or  a  lowered 
vitality  of  the  patient,  may  give  rise  to  sudden  and  alarming  symptom.^. 

It  may  be  said  that  the  viore  rhronic  ike  otorrhea  the  tjreater  tiie  danger 
of  intracTiXitial  or  other  extension  of  the  infective  proccntr. 

Acute  primary  otitis  media  suppurativa  rarely  extends  to  tlie  lirain  or 
meninges,  as  the  process  does  not  continue  long  enough  to  break  down 
the  mucous  membrane,  Ixine,  an<l  otlier  tissues  enveloping  it. 

In  infants  this  protection  is  not  so  complete,  as  the  various  parts  of 
the  temnorul  lione  are  not  yet  united  by  ossification.  The  vawnlar  and 
cartilagmous  lines  of  union  afford  less  resistance  to  the  transmission  of 
microorganisms  to  the  cranial  cavity;  hence,  intracranial  involvement  is 
more  common  in  infants  in  Uie  course  of,  or  subsetpient  to,  an  acute 
primary  suppurative  otitis  media. 

In  addition  to  the  infeetl(»n  and  consequent  ulceration,  thromlMwis, 
and  necrosis,  iliere  are  other  pathological  conditions  which  are  inci- 
dental to  the  suppurative  process.  Adhesive  haTKi.i  often  form  in  the 
course  of  this  disease,  arnl  the  o.tsicle.*;  l>ccome  bountl  to  each  (itluT  and 
to  the  tympanic  walls.  The  hamlte  of  the  malleus,  being  retracted,  may 
become  adhert*nt  to  the  promonton,'. 

The  writer  has  a  case  under  obsen-ation,  aged  forty  years,  with  adhe- 
sion of  the  handle  nf  the  malleus  to  the  promontorj*.  When  a  young 
child  she  had  suppuraliou  of  iht*  middle  ear,  following  scjirlet  fever. 
There  have  been  cK'casional  discharges  since  then.  AVhen  she  came 
under  my  oWrvation  there  was  a  perforcUion  of  iShrapjteJVs  membrane. 
Tliis  healed  under  af»plicatinns  of  the  nitrate  of  silver.  Examination 
with  Sieglc's  otoscope  shows  the  malleus  to  be  adherent  to  the  promon- 
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tory.  The  anterior  half  of  the  drumhead  is  also  atihcrent  in  places, 
while  the  posterior  half  is  perfectly  free.  In  other  ease:^  the  adhesions 
have  been  severed  (Fig.  373),  with  great  improvement  of  the  hearing. 

Calcareoussaltsmay  bede|M)sitedin  the  drumhead  and  in  the  t\Tnpanie 
mucosa.  The  articulutioiis  of  the  ossicles  may  become  ankylosed.  The 
foot  plate  of  the  stape.s  is  sometimes  ankylosed  from  tlie  deposit  of  lime 
.salts  in  the  fibrous  ring  which  unites  it  to  the  margin  of  the  oval  window 
(fenestra  of  vestibule).  This  condition  mav  be  mistaken  for  hyperosiosis 
of  the  bony  capsule  of  the  labyrinth  fspongifying).  though  in  the  tatler 
couditioD  the  dnimhead  and  Kustacliiuu  tube  are  uormal,  whereas  in  the 
former  they  are  abnormal. 

Granulations  (aural  polypi)  are  common,  especially  in  oM  cases,  in 
which  the  mucosa  and  periosteum  are  ulcerate*]  and  bony  necrosis  Is 
present.     They  :ire  the  expression  (jf  Xaturti's  elTort  to  repair  the  tUsucj. 

Middle-ear  Suppuration.— Microscopic  Examination  of  One  Handrad 
Oases,  with  Special  Reference  to  the  Presence  of  Tabercle  B&cilli  and  Acid- 
fast  BacillJ. — \Vyatt  Wingrave'  gives  the  following  analysis;  Special  care 
was  taken  in  obtaining  the  dischaige.  Carbol-fuclisin  was  u.swl  in 
staining,  with  methylene  blue  as  a  counterstain: 

6(iUiuaouii  and  pus  oelU  praaeiit  Uqprther  in .41 

Pua  fttooe 8S 

8quuDQiu  alone 31 

BArrrKRiA. 

SUfihyloeoooi ...  .  .     41 

IMaeoccI .20 

Btraptucocci 7 

lUdlliu  pniwiu  vulgvif  .      . 14 

Mirrwocoiu  i«tru«aui 4 

liARillui  cull 3 

GontKviooi     ...  3S 

B*ofllU8  lubUKf t 

ABpsmilluji  niji«r 1 

Lep|.otlirix I 

l>i|ilitlicriK  (Klelra-Loelller) .1 

Ymirt I 
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CHAPTER    XLVIL 

INTtlACRANIAI.  AND  JUGUI^R  PYOGFAIC  DISEASES  OF 
OTITIC  ORIGIN. 


General  Considerations. — Infection  and  inflammation  of  the  middle 
ear,  iniLStoid  cells,  and  iulnriiith  arc  not  per  sr  usually  a  serious  menace 
to  life.  The  real  danger  is  in  the  extension  of  the  infection  to  the  con- 
tents of  the  cranium  or  to  die  jugular  vein,  and  thence  to  the  important 
viscera,  or  a  general  dissemination  througliont  the  body  {general  septi- 
cemia). In  more  rare  in.stance3  the  infection  may  be  conveyed  to  the  dis- 
tant viscera,  as  the  lungs,  spleen,  liver,  heart,  and  kidneys.  Pneumonia, 
splenitis,  hepatitis,  enjKx'arditis,  and  nephritis  of  otitic  origin  have  I>een 
observed.  The  infection  more  often  extends  to  the  intracranial  sinuses 
(veins)  and  to  the  jugidar  vein.  iSepticcmia  13  aUo  an  occasional  sequel 
of  otitic  and  mastoid  infection. 

Of  the  intracranial  pyogenic  infections,  thrombosis  of  the  sigmoid  por- 
tion iif  the  lateral  sinus,  and  the  various  t3rpes  of  meningitis,  are  most 
often  observed.  As  the  symptoms  are  not  always  characteristic  of  the 
t\"pe  and  field  of  invasion,  the  differential  diagnosis  is  often  difHcult  to 
make.  'J''here  are.  however,  certain  general  characteristic  phenomena, 
esjiecially  after  the  process  is  well  advance^!,  whicli  usually  enable  the 
aural  surgeon  to  diagnosticate  the  condition  present.  When,  for  example, 
there  is  a  chill,  followe<l  by  a  rapirl  and  excessive  rise  of  temperature, 
the  evidence  is  conclusive  that  the  system  has  lieen  invaded  by  a  nu- 
merous pyogenic  host  from  some  source.  '^I'lie  nicist  prolMible  source  of 
such  an  inv^Lsion  is  a  ilisin1<^raling  ihrombtis.  The  thrombus,  being 
infected,  finally  undergoes  disintegration,  ami  the  pathogenic  bacteria 
are  thrown  in  great  numbers  into  the  general  circulation.  As  tiK  sig- 
moid portion  of  the  lateral  sinus  is  in  intimate  anatomical  rchition  to 
the  mastoid  process,  the  natural  inference  to  U*  drawn  from  the  chill 
and  rapid  rise  of  temperature  is  that  latenil  sinus  throralxisis  is  pres- 
ent. If  after  tiie  lapse  of  twenty-four  hours  a  .similar  symptom  com- 
plex recurs  the  diagnosis  may  be  more  surely  made.  The  thrombus 
may,  however,  l>e  in  either  the  superior  or  the  inferior  petrosal  siinises, 
longitudinal,  or  the  cavernous  sinus.  These  sinuses  are,  however, 
usually  invoIve<l  secondarily  to  the  lateral  sinus.  Tlie  symptoms  of 
cavernous  thrombosis  are  so  eharacteristic,  that,  when  involved,  the 
diagnosis  is  easily  made. 

liiffuscd  purulent  meningitis  also  presents  certain  characteristic 
.symptoms  which  render  the  diagnasis  comparatively  easy.  The  tem- 
perature remains  more  or  less  constantly  elevated,  whereas  in  throndiosis 
there  are  distinct  chills  followed   bv  a  sudden  and  marked  rise  in  the 
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temperature,  and  a  recession  to  nearly  normal  within  .six  to  ten  hours. 
Extradural  abscess  and  bruin  al^scess  may  be  attended  by  only  a  mod* 
erate,  or  no  elevation  of  temperature,  though  there  are  frequent  excep- 
tions to  this  rule. 

Lumbar  Puncture.— Lumbar  puncture  for  the  diagnosis  of  menin- 
gitis should  be  made  between  the  third  and  fourth  himbar  vertebra. 
A  tapcliue  or  cord  passing  around  tlie  body  on  a  level  with  the  crest 
of  the  ilia;  passes  over  the  spine  of  tlic  fourth  lumbar  vertebra;  the 
spine  just  above  is  the  lliird  himhar  vertebra,  and  at  a  point  mid- 
way between  the  two  spines  is  the  location  for  making  the  puncture. 
The  needle  should  be  introduced  at  a  point  a  little  to  one  side  of  tlie 
median  line. 

In  infants  ond  young  children  a  simple  acute  otitis  me<lia  may  give  rise 
to  symptoms  simulating  cerebral  complications,  as  headache,  nausea,  ■ 
vomiting,  and  excessive  elevation  of  temperature  (Gradle).  If  menin* 
gitis  is  suspected,  tlie  diagnosis  may  be  cleared  by  making  a  lumbar 
puncture  and  subjecting  the  removed  spinal  fluid  to  microscopic 
examination.  If  purulent  meningitis  is  present,  the  fluid  is  turbid 
and  loaded  with  pus  cells  and  patht^enic  bacteria^  especially  strep- 
tococci. If  the  fluid  escapes  under  liigh  pressure,  and  is  clear  and 
contains  only  a  few  leukocytes  an<l  no  demonstrable  bacteria,  serous 
meningitis  is  present,  and  a  mastoi^l  ofieration  slmuld  efl'ect  a  cure  with- 
out resorting  to  an  exposure  of  the  cranial  contents  other  than  at  the 
atrium  of  infection,  the  teginen  tympani  or  antri.  Lumbar  puncture  is 
negative  in  reference  to  the  other  intrncranial  infections. 

These  and  other  clinical  phenomena  usually  enable  the  aural  sur- 
geon to  diff'erenriate  the  various  extensions  of  the  infection  from  the  ear 
and  mastoid  cells  tn  the  cranial  cjivity.  In  the  following  presentation  of 
the  intracranial  atui  jugular  infections  only  the  more  typical  clinical  pl»e- 
riiMnenn  will  lie  given.  (See  IMacewen's  work  on  The  Pffugenic  DiMOtn 
(t/  the  Brain  and  Spmul  Cord.) 

MENmams  serosa. 

This  disease  is  of  otitic  t)rgin  and  is  characterized  by  a  serous  infiltra- 
tion of  tlie  pia  mater  and  an  increase  in  the  cerebrospinal  fluid  in  the 
subarachnoid  apace  au<I  in  tlie  ventricles  of  tlie  brain. 

Etiology. — (o)  It  is  more  often  a  complication  of  chronic  otifit 
incdiu  anil  mastoiditis,  {b)  The  channels  of  invasion  may  be  throu^ 
iIh^  teamen  tympani  and  antri,  or  through  the  labjTtnth. 

Symptoms.  -  Headache,  dizziness,  nausea,  vomiting,  restlessness, 
ataxia,  torticollis,  disturbances  of  vision,  etc.,  are  usually  present,  tliotigfa 
not  all  of  (hem  at  one  time.  Tlie  symptoms  are  not  difTerent  fr<im  those 
in  the  suppurative  form  of  meningitis,  and  U  is,  therefore,diflScuIt  to  make 
a  diagnosis  before  ojjeration.  If  there  is  a  spontaneous  cessation  of  the 
meningeal  symptoms,  or  if  they  cease  after  a  mastoid  operation,  the  dis- 
ease is  probably  serous  in  character,  the  purulent  forms  rarely  being  tfatu 
favorably  affecle<h     Lumbar  puncture  is  negative. 


i 


l^rfftADURArj  ABSCSSS 

Quincke*s  puncture  U  of  little  value  m  the  diagnosis,  as  there  U  likewise 
a  pressure  of  the  serous  fluid  in  the  purulent  forms. 

Treatment.— A  radical  mastoid  operation  and  exposure  of  the  dura 
mater  at  the  tegraen  tympani  and  antri  should  be  performed  to  evacuate 
the  extradural  accunudation  if  present.  The  dura  should  be  opened 
even  if  pus  is  not  found.  If  serou.s  fluid  is  discharged  under  high 
pressure  and  in  a  large  quantity,  and  tlic  meningeal  symptoms  rapidly 
aiaap[H-*ur,  the  dtagnosus  of  meningitis  sero.<5a  may  be  confidently  made. 


EZTRADT7RAL  AE3CES3:  PACHYMENINGITIS  EXTERNA 
CIEOTJMSCRIPTA. 

Definition. — An  extradural  abscess  is  a  localized  or  circum- 
scribed pachymeningitis.  The  thin  plate  of  bone  between  the  attic  and 
the  dura,  or  l>etween  the  antrum  and  the  dura,  undergoes  carious  and 
necrotic  degeueratiuEi,  and  the  dura  over  this  area  becomes  inBamed, 
throws  out  a  plastic  exudate,  and  is  firmly  attiiched  to  the  bone  it 
covers.  After  a  time  the  bone  is  dcstroynl  and  [he  pundcnt  secretion 
burrows  betww^n  the  dura  and  the  bone,  but  is  prevented  from  extending 
over  a  large  area  by  tlie  plastic  exudate.  It  is  generally  located  in  tlie 
middle  fossa. 

Etiology. — The  abscess  usually  occurs  in  chronic  otorrhea  with 
acute  evucerbattuns  of  mastoiditis.  It  also  occurs  in  cholesteatoma 
with  suppuration.  The  oholestejitomatnus  mass  in  the  attic  or  antrum 
causes  pressure  necrosis  of  the  tegmen  tynipani  and  tegmen  antri,  and 
thus  ex[>oses  the  dura  of  the  middle  fossa  to  suppurative  infection. 
Acute  suppurative  otitis  media,  especially  of  influenza]  origin,  may  also 
cause  it,  as  the  bacillus  of  influenza  is  very  destructive  to  bone  tissue.  An 
infected  cmlrolus  or  a  thrombus  from  one  of  the  veins  or  its  tributaries 
may  cause  an  extradural  abscess  without  bone  necrosis. 

Symptoms. — The  signs  of  tlii.s  condition  are  not  well  marketl,  a 
severe  headache  with  a  slight  rise  in  temperature  being  the  most  reliable 
one-s.  The  headache  is  continuous  and  is  referred  to  the  atlccted  side. 
When,  however,  there  is  a  sudden  proftise  discharge  of  pus  from  the 
ear,  the  headache  ami  the  ternyxrature  are  relieved  or  disiippear  alto- 
gether. If  the  membrana  tyrapani  (druudiead)  is  ol>ser\'ed  by  reflectetj 
light,  and  the  pus  pulsates,  it  may  be  infcrreil  that  it  has  its  origin  in  the 
middle  fossa  of  the  skull.  That  is,  t}ie  pus  comes  from  a  cavity  surrounded 
or  (Kirtly  surrounded  by  a  resistjint  tissue.  'Hie  dura  is  such  a  tissue, 
hence  the  inference.  If  the  pus  comes  from  a  bony  cavity,  no  such  pulsa- 
tion i-s  present,  unless  an  artcr}"  is  exposed  by  the  necrotic  process.  The 
internal  carotid  artery  passes  close  to  the  anterior  portion  of  the  cochlea, 
and  if  there  is  a  lab^n-inthinc  suppumtion,  and  tlie  arleiy  is  exposed,  there 
may  be  a  pulsation  of  the  escaping  i>ii3. 

If  during  a  mastoid  operation  there  is  a  profuse  discliarge  of  pus  which 
pulsates  synchronously  with  the  heart  t>eat,  there  is  in  all  probability  an 
extradural  abscess,  which  ma}'  Xte  evacuateil  ami  rure<l  by  removing  the 
(eguien  tYnt|>ani  and  tegmen  antri. 
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Localizing  or  motor  syniptoras  are  absent,  as  the  motor  tract  of  the 
brain  is  not  involved. 

Tlie  abscess  is  not  always  located  in  the  middle  fossa.  Necrosis  of  ibe 
cells  posterior  to  tlie  labyrinth  may  occur,  and  thus  comiuimicate  vrith  the 
cerel)ellar  fossii  back  of  the  pynmild  of  the  temporal  bone.  Hence, 
vomiting  and  vertigo  may  be  the  prominent  symptoms.  The  headache 
in  tliese  cases  is  referred  to  the  region  of  the  occiput  on  the  affected  side. 
The  tempera ttire  is  about  the  same  as  in  extradural  abscess  of  the  middle 
fossa.  As  the  disease  progresses,  mental  dulness  and  ci:)ma  develop 
from  ttic  increased  intracranial  pressure,  due  to  the  effusion  into  the 
ventricles. 

lii  a  case  recently  operated  on  by  me  the  patient  rapidly  developed 
coma  during  the  course  of  an  otitis  media  and  an  acute  ejcacerhation  of 
mnstoiilitis  on  the  right  side.  The  surgeon  who  was  in  attendam*  had 
placed  the  patient  in  a  hospital  for  observation,  and  had  recommended 
an  operation  for  mastoiditis.  This  was  refused.  During  the  absence  of 
the  surgeon  from  the  city  the  ("oma  developed.  When  1  saw  the  patient 
lie  was  semicomatose.  The  nurse  stated  that  he  had  been  complaining 
of  pain  in  the  back  4)f  the  head,  but  did  not  know  to  which  side  he 
referred  it.  I  performed  a  radical  mastoid  operation  upon  the  right  side, 
and,  as  I  suspecterl  a  cerebellar  absce-ss,  the  o|>eration  was  extended  in  the 
usual  way  to  this  region,  but  without  locating  the  abscess.  At  the  ]xisl- 
raortem  an  extradural  abscess  containing  al>out  2  drams  of  thin  yellow 
pus  was  found  on  the  opposite  side  on  the  posterior  inferior  aspect  of 
(he  cerebellum.    The  left  ear  was  not  affected. 

Proj^osis.— If  the  abscess  becomes  latent,  and  acute  exacerba- 
tions of  the  otitic  and  mastoid  inflammation  do  not  occur,  the  jmlient's 
life  may  not  be  placed  in  jeopardy  for  a  long  time.  If,  on  thecuntniiy, 
the  abscess  occurs  during  an  acute  exacerbation,  or  following  an  acute 
attack  of  influenza,  the  abscess  may  break  its  boimds  ami  [wnetrate  the 
substance  of  the  brain  and  lead  to  a  hasty  fatal  issue. 

If  the  abscess  is  recognized,  locatetl,  and  successfully  operated  on,  the 
patient  usually  recovers.  Spontaneous  evacuation  into  the  car  or  tlirough 
the  outer  table  of  the  skull  may  result  in  recovery.  Knapp  reports  two 
sucli  cases  which  evacuated  near  tlie  occipital  protuljerance,  both  of 
which  recovered.  Dench  reports  25  cases  of  extradural  abscess,  23  of 
which  recovered  and  2  died.  Of  10  cases  w-curring  In  my  practice, 
8  recovered!  and  2  died. 

Treatment.— The  treatment  is  surgical;  alcoholic  stimulants  may  be 
g^ven  if  sepsis  is  present. 

The  surgical  treatment  of  an  extradural  abscess  consists  in  removing 
the  plate  of  bone  underneath  which  the  abscess  rests  and  evacuating 
its  contents.  If  the  abscess  is  in  tlie  middle  fossa,  it  can  be  generally 
reached  tbrough  the  tegrnen  tympani  and  (uitri,  which  have  already  been 
ex|>osed  by  the  radical  mastoid  operation.  A  carious  oix-ning  usually 
exists,  and  this  should  be  enlarged  until  the  plastic  adhesion  to  the  hone 
is  reached.  This  should  not  be  disturbetl,  as  to  do  so  opens  the  avenues 
of  infection  to  the  healtliy  dura  beyond  it.    A  cur\'cd  probe  introduced 
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through  the  6stulous  opening  in  the  roof  of  the  attic  or  antrum  will  enable 
the  operator  to  define  the  outlines  of  the  abscess  cavity,  and  he  can  thereby 
judge  tiie  area  of  bone  to  be  removed.  It  will  be  rarely  necessiin.'  to 
make  an  0(>ening  through  the  squamous  portion  of  the  temporal  bone 
except  in  those  cases  due  to  a  thrombus  or  an  embolus,  in  which  case  it 
may  be  necessary  to  trephine  the  skull  on  the  affected  side.  If  there 
is  a  point  of  tenderness,  this  may  be  utilized  as  a  tentative  means 
of  locating  the  abscess.  If,  after  making  the  ojx^ning,  healthy  dura 
is  found,  introduce  a  probe  lietween  the  dnni  and  the  bone  and  pass 
it  ill  various  directions  in  an  endeavor  to  locate  tlie  abscess.  If 
the  abscess  is  chnjnic  and  walletl  off,  do  nitt  niplurc  llie  plastic  barrier 
if  it  is  possible  to  reach  it  by  making  an  opening  directly  over  it,  as 
t4>  do  so  may  set  up  a  diffused  meningitis.  If,  however,  the  ab.soess 
is  not  directly  accessible  through  an  external  opening,  the  plastic  wall 
may  be  broken  down  and  the  pus  evacuated  through  the  opening  already 
made  by  lifting  the  dura  with  a  lieavy  pmbe  and  allowing  it  to  escape. 
The  dura  should  then  be  lifte<i  and  the  parts  irrigate*!  with  warm 
bichloride  solution,  1  to  5(K)U. 

If  the  absce-ss  is  between  the  posterior  wall  of  the  pjTamid  and  the 
dura,  it  may  be  reachctl  through  the  mastoid  wound  by  extending  the 
l>ony  wound  from  tfie  posterior  wall  of  the  antrum  backward  ami  to 
the  inner  asj>ect  of  the  sigmoid  groove  of  the  lateral  sinus.  If  the  sinus 
is  lai^e  and  well  forwani,  this  route  is  not  available. 
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IKTRADUBAL  ABSCESS;  PAOHTMENINOITIS  INTERIOR  OIROVM- 

SORIPTA. 

This  condition  is  quite  similar  to  extradural  abscess,  except  that  the 
dura  is  perforated  and  the  plastic  exudate  exists  between  the  dura  and 
the  pia  mater,  thus  walling  ofT  the  pundent  accumulation  fn>in  the  brain. 
The  symptoms  are  the  same  as  in  extradural  abscess.  The  prognosis 
is  more  grave,  as  the  brain  is  in  greater  danger  of  infection.  The  treat- 
ment is  the  same,  though  the  probing  must  be  more  carefully  prosecuted, 
as  the  pia  mater  is  more  delicate  tlian  tlie  dura. 


LEPTOMENINOITIS  DIFFUSA  PURULENTA  OF  OTITIC  ORIODT. 

Leptomeningitis  may  ari.se  in  the  course  of  an  otitis  media  or  nm.s- 
toiditis  from  a  [Hrforalton  through  the  tegnien  tvTn|>ani  and  aniri,  the 
carotid  eamil,  tlie  labyrinth,  and  througli  the  sheaths  of  the  anastomotic 
blomlvessel  in  influenza.  Ethmoiditis  and  sphenoiditis  may  also  give 
rise  to  it. 

Symptoms. — Ileadaclie,  at  first  remittent  and  later  constant,  is 
characteristit;  uf  this  disea.se.  The  temjierature  Js  elevatetl  and  t}ie  face 
flushed.  Tlie  pulse  and  respiration  are  nipid,  the  latter  assuming  the 
Cheyne-Stokes  type  as  a  faUd  issue  is  approache<l.    Persistent  vomiting 
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of  mucus  and  bile  Ls  present.  Mental  exciteraent,  as  irritabilitj*.  delirium, 
and  extreme  restlessness  are  marked  symptoms;  as  the  disease  pro- 
gresses, somnolence  ami  loss  of  meinorj-  develop.  Rigors  are  present, 
but  not  so  imirked  a.^  in  sinus  throinbosts. 

The  muscles  of  the  face  anil  cxtreiiiities  become  drawn  or  contracted, 
but  this  phenomenon  finally  centres  in  the  muscles  of  the  neck,  and  the 
head  is  retracted.  The  pupils  are  contracted.  The  muscles  of  the 
abdomen  are  drawn  in  and  the  abdomen  is  flat.  The  motor  oculi,  trodi- 
lear,  and  abducens  nerves  become  paralyzed. 

Spinal  involvement  is  sho>vn  by  Westj^hal's  symptoms,  viz.,  increase*! 
tendon  reflexes,  and  paresthesia  and  hyperesthesia  of  the  extremities. 

By  Quincke's  lumbar  [)uncture  tlie  increased  pressure  of  the  spinal 
fluid  may  be  measured,  the  coagidability  of  the  fluid  and  the  presence 
of  streptococci  determined.  The  \'ir«fence  of  the  streptococci  may  be 
tested  by  inoculating  a  guinea-pig  with  it.  Coraa  occurs  a  few  houis 
before  death. 

Prognosis. — Death  occurs  in  nearly  every  case.  Operative  interference 
is  nut  warranted. 


BRAIN  ABSCESS  OF  OTITIO  ORIGIN. 

Bacon  emphasizes  the  significance  of  a  firm,  dense  mastoid  process  in 
cases  operated  upon  in  which  such  symptoms  as  high  fever,  rapid  pulse, 
etc.,  do  not  abate  after  the  operation.  lie  thinks  it  points  to  cerebral 
complications,  unil  should  lead  the  operator  to  explore  the  cranial  cavity 
without  further  delay.  This  is  sound  advice.  Many  cases  may  pass 
into  a  most  serious  condition  while  the  surgeon  is  waiting,  Micawber- 
like,  for  something  to  "turn  up."  If  the  pus  and  debris  are  removed 
and  drainage  is  established,  the  symptoms  should  at  once  become  better, 
and  they  should  remain  so.  If,  on  the  other  haniljOnly  tlie  outer  pus 
pocket  (mastoid  antrum)  is  evacuated,  while  the  inner  pus  pocket  (brnin 
abscess)  remains  closed,  the  septic  sjonptoms  T\ill  continue.  1  cannot  loo 
strongly  impress  tlie  Heedlessness  of  delay  in  operating,  or  doing  secondarj' 
opei-ations  u[>oii  the  cruaiul  cavity,  when  the  septic  symptoms  continue 
without  abatement.  The  dangers  attending  the  secondar}'  operation 
are  small  compared  with  thase  of  delay. 

It  is  the  aural  surgeons  business  to  know  when  to  await  developments 
and  when  he  should  n[>eriite  at  once.  He  should  either  be  a  surgeon  or 
have  a  close  friend  who  is  one. 

When,  after  a  mastoid  operation,  the  fever  and  pain  continue  and  the 
examination  of  the  fundi  of  the  eyes  is  negative,  the  surgeon  should  not 
be  misled  by  the  negative  symptoms,  as  many  cases  are  reported  in 
which  the  subsequent  histor}'  showed  brain  involvement  to  have  been 
present. 

J.  F.  McKemon  writes  that  when  the  oeci-pUal  pain  is  not  relieved  by 
the  jirimarj-  mastoid  operation,  the  aural  surgeon  .should  go  deeper  and 
ex])lore  the  cerebellar  area,  in  order,  if  pos.sible,  to  determine  the  cause  nf 
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the  pain.  He  recominends  a  grcH>ved  director  for  exploring  die  brain 
substance  in  place  of  an  aspirating  needle,  as  it  allows  the  thick  pus  to 
escape,  whereas  an  aspirating  needle  does  not, 

McKernon  formulates  the  following  indications  for  exjiloring  the 
cranial  cavity  when  an  otitic  abscess  is  suspected: 

1.  UTiat  a  chronic  otorrhea  is  or  has  been  present. 

2.  Persistent  headacltes,  general  or  localized. 

3.  IlesUessncss  and  irritability  of  teni[>er. 

4.  Tenderness  of  the  afl'eclcti  side  on  [►erciission. 

5.  Nausea,  vomiting,  and  vertigo. 

6.  An  almost  j>ersistcntly  low  temperature. 

7.  A  slow  pulse,  later,  stupor.  Optic  neuritis  may  op  may  not  be 
present;  when  present  it  may  aid  materially  in  arriving  at  a  fliagnosis, 
as  may  also  aphasia  ami  motor  disturbances. 

He  believes  head  pain  (2)  to  be  the  most  signiHcant  symptom. 

"In  the  great  majority  of  cases,  odier  tliaii  traumatic  or  pyemic,  the 
patient  has  had  a  chrfmic  punilciit  di.schni^e  from  the  middle  eur^  iiften 
dating  from  an  attack  of  one  of  the  exnnthcmafous  fevers  of  child- 
hood, or  he  has  had  a  chronic  ulceration  about  the  nose  or  moulh" 
(Macewen). 

'ITie  following  statement  refers  to  cases  of  auml  origin:  I  have  been 
told  so  often  by  patients  in  my  clinic  at  the  College  of  Physicians  and 
Surgeons  iJiat  they  have  no  discharge  from  the  ear,  in  which,  upon 
casual  examination  tlie  pus  is  easily  seen,  llie  patients  seem  to  intend 
to  convey  the  idea  that  the  discharge,  though  present,  is  not  profuse 
enough  to  run  out  over  the  ear  and  lace.  Among  private  patients  a  more 
exact  statement  is  usually  given,  as  tliey  are  more  fastidious,  and  are 
annoyed  by  even  slight  moisture  in  the  external  meatus. 

As  Macewen  says,  ^'Tlie  otorrhea  may  have  given  little  trouble,  and  its 
long  continuant*  without  apparent  harmful  result  may  have  lulled  the 
initial  fear,  until  the  ear  dt.sease  is  n^garded  as  of  no  importance." 

A  person  thus  affected  may  suddenly  become  seriously  ill  after  unusual 
exposure  or  injury  to  tlie  hcjid,  or  even  without  any  known  cause.  Per- 
sistent headache  develops  without  any  increase  in  the  pus  discharge. 
Other  symptoms  follow,  and  the  patient  applies  to  his  physician  for  relief. 

There  may  be  a  perforation  of  (he  tegmen  tympani,  which  has  existed 
for  years  without  infection  of  the  meninges.  The  graimlations  fill  the 
opening  and  effectually  guard  the  intracranial  contents  from  septic 
infection.  Such  a  favonible  result  is  not  always  to  Ik;  expected.  In 
removing  the  granulations  from  the  attic  thn)iigh  die  external  meatus 
great  care  should  be  exercised,  lest  a  perforation  in  the  legmen  be  thereby 
opened  and  septic  infection  transmitted  to  the  meninges. 

Symptoms. — According  to  Macewen  thesjinptoms  of  the  ncute  brain 
abscess  may  be  divided  into  three  stages: 

Hrst  SU^. — Twelve  to  seventy-two  or  more  liours. 

(a)  Violent  (usually)  pain  in  tlie  ear  which  .soon  extends  into  the 
tem()oral  region,  with  shooting  pains  in  the  frontal  and  occipital  regions, 

(6)  Vomiting  without  (usually)  nausea. 
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(c)  lllgors  occur  early  and  are  nearly  constant.  Iliey  may  varr  in 
intensity  from  a  mere  feeling  of  cliiUiness  to  violent  shiveringand  chatter- 
ing teeth.    Cnth  anserina  is  well  marked. 

(rf)  The  temperature  is  slightly  above  normal. 

(e)  The  ])n]se  is  accelemte*!. 

(J)  The  tongue  is  coated  and  furred. 

(7)  Prostration  is  marked  ejirly. 

{h)  Otorrhea  cease.s,  or  becomes  less  in  quantity. 

Second  Stage. —(a)  Pain  diminished. 

{h)  INrcussion  over  ma-stoid  au4l  squatiiou.<;  portions  of  temporal  bone 
on  the  affected  side  causes  the  patient  to  wince.  (Compare  tlie  two  sides.) 

(e)  Cerebnition  is  .slow.    Tlie  eyes  have  u  vacant,  dreamy  appearance. 

{d)  Want  of  sustaine<l  attention,  and  finally  mental  obscuration. 

Fiu.  »ao 


•^fl, 


C 


*<i 


'HUSCLtT 


A 


Tfa*  cortical  c«iitrM  of  th*  cembrumi  lo  be  uwd  irt  l<K'«li»ni  iMdens  within  ll»  rktiM. 

(e)  Inability  to  apply  strength.  The  strength  exists,  but  the  will  power 
to  use  it  is  gone. 

if)  lemperature  about  normal  or  subnormal. 

ig)  Pulse  slow  ami  full.  Sometimes  weak  and  soft  {'jQ  to  60  per 
rainute). 

{k)  Kespinitions  slow  and  regular. 

(i)    Constipation  the  rule. 

(7)    'Hie  urine  occasionally  retaiiiPil. 

(k)  Ixjss  of  appetite  (anorexia)  the  nile 

{{)    Vomiting  on  moving  about.    No  nausea. 

(m)  Convulsions  occur  occasiotially. 

(»)  Paralysis  may  occur  from  brain  necrosis  and  pressure  fniin  the 
abscess   (Fig.  3S0) 

(o)  The  face  is  that  of  one  who  is  seriously  ill .  Tlie  gray  color  described 
by  some  is  not  always  present. 
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(p)  The  breath  is  putrid. 

iq)  Rigors  do  not  often  occur,  except  upon  extension  to  a  new  area. 

(r)  Emacintiou  toward  the  latter  part  of  the  second  stage. 

(*)  The  reflexes  do  not  give  reliable  data. 

{{)  Optic  neuritis  frequent  in  Iiitter  part  of  the  second  slage. 

(u)  Exaniinution  of  the  ear  shows  otorrhea  and  granulations  and 
perforation  of  the  drundicad.  The  curved  probe  may  reveal  erosion  of 
tlie  teginen  tj-rnjmni. 

{(.')  Swelling  anH  redness  over  the  mastoid  usually  absent  in  adults. 

Third  or  Terminal  Stage.— Tiie  natural  termination  is  in  death. 
Surgical  interference  may  avert  this  if  done  in  the  first  or  early  part  of  the 
second  stage.  Stupor  and  coma  gradually  increase.  The  abscess  may 
break  and  leak  on  the  surface  of  tlie  brain  or  into  the  ventricles.  Sucli 
an  event  is  attended  by  vomiting.  Hushing,  restlessness,  rigidity  of  limbs, 
chtnic  spusins,  (julck  pulse  and  respiration,  and  high  temperature. 

Prognosis.  Kocmer  reported  92  ca.ses  of  brain  absce-ss  operated 
upon,  witli  51  recoveries.  The  prognosis  varies,  however,  according  to  the 
stage  in  which  the  operation  is  performed.  If  operated  in  the  first  stage, 
the  death  rate  should  be  small,  perhaps  less  than  30  per  cent.;  if  in  the 
secomi  stage,  before  stu|}or  develops,  it  should  not  exceed  50  per  cent.  If 
the  operation  is  postjMined  until  enceplialitis  has  become  extensive,  or 
until  tiie  pus  has  escaped  from  its  sac  and  invaded  the  meninges  and 
ventricles  of  the  brain,  the  mortality  probably  excee<Is  IK)  |>er  cent. 
Taking  the  rases  as  they  have  been  ojwmted  upon  and  reported  in  tiie 
literature,  the  average  death  rate  is  about  50  per  cent. 

Treatment.— (See  the  Surgery  of  the  Temporal  Bone.) 


THROMBOSIS. 


A  thrombus  is  a  mass  formed  in  the  hc^rt  or  peripheral  ve.ssels  the 
component  parts  of  which  are  deriveil  frf>m  the  bliiod  (Frazier).  They 
are  arterial,  venous,  capillarj",  or  cardiac  in  origin,  and,  according  to 
their  composition,  urt-  white,  n'd,  and  mixcil  thrombi. 

The  following  fotir  factors  enter  into  the  pathogenesis  of  a  thrombus: 

1.  Infective  uiicroorgaTiisms. 

2.  Structural  changes  in  tlie  intima  of  the  vessel  or  oi^an. 

3.  Disturbances  of  the  blood  current. 

4.  Chemical  changes  in  the  IiIcxkI. 

1.  In  tlie  nun-infective  llmmibus  the  microorganisms  are  absent.  It 
is  the  infective  type,  however,  with  which  the  otologist  has  to  deal.  "The 
primart'  causative  factor  is  a  pyogenic  organism,  the  primitive  lesion  a 
phlebitis,  and  fhe  temunal  process  a  thromlxisis  or  a  thrombophlebitis. 
'I'hrombophlebitis.  associate*!  with  such  general  septic  processes  as 
pyemia  and  septicemia,  was  the  first  to  be  recognized  as  of  infective 
origin;  subsequently,  however,  the  infective  nature  of  throml^ophlebilis 
lius  been  ailmilted  and  recognize«l  in  other  dis<*ases  of  inff-ctious  origin, 
as  in  the  various  so-called  infectious  diseases"  (Frazier).     Streptococci 
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are  the  most  frequent  cause  of  this  disease.  A  negative  bacteriological 
finding  does  not  necessarily  preclude  an  infectious  origin,  the  toxin 
remaining  being  the  exciting  inflammatorv  agent. 

2.  The  stnictural  changes  in  the  intima  are  due  to  the  irritation  by  the 
toxins  of  the  bacteria.  The  intima  becomes  rough  and  adhesive.  The 
injured  celts  of  the  intima  liberate  a  fibrin  ferment  wliich  favors  thrombus 
formation.  Tlie  roughened  projections  of  the  intima  into  the  lumen  of 
the  vessel  interfere  with  the  velocity  of  the  blood  current  and  therehy 
favor  thrombus  formation. 

3.  The  slowing  of  the  blood  current  cannot  alone  cause  thrombosis. 
If  a.ssociated  with  changes  in  the  intima  and  the  presence  of  microor- 
ganisms, it  predisposes  to  thrombus  formation.  The  slowing  of  the 
blood  current  is  attended  by  a  rearrangement  of  the  constituents  of  the 
blood.  The  white  blood  corpuscles  incline  to  the  periphery  of  the  cur- 
rent and  are  admixed  with  a  few  platelets.  As  the  current  becomes 
slower,  the  white  corpuscles  diminish  and  the  platelets  increase  in  num- 
ber. In  some  instances  a  projection  from  the  intima  causes  a  whirling 
motion  of  the  current,  which  still  further  favors  thrombus  formation. 

4.  The  chemical  changes  in  the  blood,  while  not  yet  demonstrated, 
seem  to  be  factors  in  thrombosis.  A  fibrin  ferment  is  probably  liberated 
in  the  infected  thrombus,  ami  it  may  Influence  the  production  of  the 
platelets. 

Pathology. — ^The  tlirombus  is  composed  of  the  constitueots  of  the 
blood  in  varying  proportions,  and  are  white,  red,  or  mixed,  according  to 
whether  they  are  formed  in  circulating  or  stagnatit  blood.  If  in  eircu- 
latiug  blood,  tliey  are  white  or  mlxetl;  whereas,  if  in  stagnant  btrxnl, 
they  are  refl,  and  have  no  clinica!  significance.  Blood  platelets  form  the 
nucleus  of  the  white  and  mixed  variety,  though  in  the  later  stages  they 
may  have  di.sappeareil. 

According  to  Frazier,  the  thrombus,  at  first  composed  of  the  normal 
constituents  of  the  blood,  nndcTgoos  various  changes,  which  become  an 
element  of  considerable  danger.  The  leukocytes  undergo  fatly  degen- 
eration and  necrosis;  the  red  corpuscles  ai^e  decolorized,  irregular  in 
shape,  and  pigmented.  The  platelets  tlisappear  and  are  n*placed  bf 
fibrinous  deposits.  Softening  (jr  liqnefaelion  occurs,  and  the  creamy  sub- 
stance contains  granular  debris,  pus  cells,  and  mic-Toorganisms.  It  b 
in  the  septic  variety  of  softening  that  fragments  become  separated  from 
the  thrombus,  and,  as  infected  emboli,  are  carried  off  by  the  circulation 
ami  deposited  in  the  internal  oigans,  usually  the  liver,  kidneys,  and  lunp, 
whrre  they  give  rise  to  secondary  or  embolic  abscesses. 

The  terminal  stage  of  a  thrombus  is  organization,  or  rather  a  disap- 
pearance of  the  thrombic  material  and  the  deposit  of  Gbrous  material. 
At  the  beginning  of  oiganization  the  thrombus  become-s  infiltrated  with 
leukocytes,  and  fifllowing  this  there  is  a  proliferation  of  fixed  conneetivf 
tissue  cells  derived  from  the  endothelium  and  the  other  fixed  celU  of  the 
intima.  Blood  vessel  .s  penetrate  the  clot  and  form  anastomoses  with 
each  other  and  with  the  vessel  walla  above  and  below  the  thrombus. 
The  thrombus  is  absorbed,  and  is  replaced  by  embryonic  connective 
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tissue  rich  in  bloodvessels.  The  fibrous  mass  becomps  firm,  contracts, 
and  may  completely  or  partially  occlude  the  vessel.  In  rare  instances 
the  fibrous  tissue  cfisappcars  and  leaves  the  lumen  of  the  vessel  unim- 
paired. 

Venous  llirombi  extend  toward  the  heart  or  with  the  blood  current. 
In  thrombosis  of  the  sigmoid  or  petrosal  sinuses  the  tlirombus  may 
extend  to  the  jugular  vein  and  completely  occupy  its  lumen. 


LATERAL  SINUS  THROMBOSIS. 


Etiology.— Tlie  causes  of  infective  throralMisis  of  tlic  sigmoid  portion 
of  the  lateral  sinus  are  chiefly  to  be  found  in  the  loss  of  integrity  of  the 
iutima  of  the  membranous  sinus  from  the  extension  of  the  destnictive 
process  in  suppurative  mastoid  or  labyrintliine  inHammation.  So  long 
as  the  intima  is  healthy  it  inhibits  the  con|;:u!ation  of  the  blood  in  con- 
tact witli  it,  but  where  its  vitality  is  impairrd  by  a  nerrusing  mastoiditis 
its  inhibitory  power  is  lost  and  the  blood  fii»rlu  coaf»u)ates  on  tlie  affected 
area,  and  a  tlirombus  is  thus  established.  The  thrombus  may  or  may 
not  occlude  the  lumen  of  the  vessel.  At  the  Ijeginiiing  it  is  limited  to  tlic 
external  or  bony  aspect  of  the  sinus,  as  this  is  the  part  first  involved  by 
the  necrosis  of  the  bone,  The  necrosis  may  extend  from  the  mastoid 
cells  of  the  process  or  from  the  labyrinth  (in  labyrinthine  suppuration) 
to  the  cells  lying  between  the  labyrinth  and  tlie  antrum,  and  thence  to 
the  antrum  and  mastoid  cells,  from  whence  it  involves  the  sinus. 

At  the  t>eginiiing  the  thromlnis  is  not  infectiMl.  It  U  only  after  the  wall 
of  the  membranous  sinus  has  undergone  ni!irk*Ml  deterioration  lliiit 
the  infective  microorganisms  penetrate  it  and  lo*Ige  in  the  thrombus. 
There  is  food  for  thought  in  this  fact.  That  is,  if  the  condition  is  diag- 
nosticated before  infection  of  the  thrombus  occurs,  the  infection  and  its 
evil  consecjuences  could  l»e  thwarted  by  an  exposure  of  the  sinus  and  the 
removal  of  the  diseased  bone  surroun<ling  it  without  opening  the  sinus 
itself.  Unfortunately,  the  diagnosis  of  thromlmsis  at  this  early  stage  Is 
extremely  difficult  to  make,  and  is  rarely  made  except  <]uring  a  mastoid 
operatinii. 

Symptoms.— The  sj-mptoms  of  lateral  sinus  thrombosis  may  be 
divided  into  three  stages.  Imsed  upon  the  pathological  changes  so  mi- 
nutely descriU'd  by  .Maeewen  in  his  masterly  work  on  The  i^yotjniic 
Disttasfs  of  the  Brain  and  Spitiat  Cord. 

Tint  Stago.— -The  thrombus,  partial  or  complete;  disintegration  not 
established. 

(a)  Slight  fever. 

(t)  Rigors,  usually  present.     Slight  rigors  exceptional. 

(c)   Headache,  slight  or  w-vens  litnitc^l  to  the  aflerled  side. 

(rf)  Slight  tenderness  over  the  region  of  the  mastoid  emissary  vein. 

(f)  Slight  ederna  and  tenderness  l>clow  the  tip  of  tlie  mastoid  in  the 
posterior  triangle  of  the  neck. 

{J)   I.rf'ukocytosis  with  increased  polymorphonuclear  count. 
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S«cond  Stage. — ^The  thrombosis,  partial  or  complete;  disintegration 
and  systemic  absorption  established. 

(a)  Temperature  always  above  normal  and  distinctly  fluctuating. 
(6)  Frequent  rigors. 

(c)  Headache  and  tenderness  over  the  mastoid  emissary  vein. 

(d)  Edema  and  tenderness  below  the  tip  of  the  mastoid  in  the  pos- 
terior triangle  of  the  neck. 

(e)  Increased  leukocytosis  and  polymorphonuclear  count. 

Third  Stage. — ^The  thrombosis,  partial  or  complete;  disintegration  and 
excessive  systemic  absorption. 

(a)  A  chill  or  rigor  followed  by  great  and  marked  fluctuations  of 
temperature;  sometimes  subnormal,  and  then  rapidly  rising    to  104° 

or  loe**. 

(6)   Headache,  severe,  often  excruciating. 

(c)  Marked  tenderness  over  the  mastoid  emissary  vein  and  the  pos- 
terior triangle  of  the  neck.  The  internal  jugular  vein  may  be  tender  on 
pressure. 

(d)  Metastatic  pneumonia,  enteritis,  or  meningitis  may  be  present,  with 
their  characteristic  symptoms. 

(e)  Still  greater  leukocytosis  and  polymorphonuclear  count 

Note. — ^The  leukocytosis  and  polymorphonuclear  count  is  greater  in 
sinus  thrombosis  than  in  simple  mastoiditis. 

(f)  Coma  as  the  fatal  issue  approaches. 

Early  Diagnosis. — If  diagnosticated  in  the  first  stage,  and  operated 
at  once,  nearly  all  cases  recover.  If  diagnosticated  and  promptly  oper- 
ated in  the  second  stage,  before  metastatic  extension  to  the  brain,  lungs, 
bowels,  spleen,  etc.,  fully  50  per  cent,  will  recover;  whereas,  if  diag- 
nosticated and  operated  in  the  third  stage,  the  mortality  rate  is  very 
high. 

In  view  of  the  foregoing  facts,  it  is  evident  that  all  cases  of  suppurative 
otitis  media,  especially  if  there  is  a  secondary  acute  manifestation, 
should  be  critically  studied  to  detect  the  earliest  sign  of  sinus  involve- 
ment. Such  obser\'ations  cannot  be  made  unless  the  patient  is  placed 
in  bed,  with  a  trained  nurse  in  attendance,  and  the  temperature,  pulse, 
and  respiration  recorded  every  three  hours.  Inquiry  as  to  the  presence 
of  a  unilateral  headache,  not  necessarily  severe,  should  be  made  two  or 
three  times  daily.  The  surgeon  should  examine  for  tenderness  over 
the  mastoid  emisssary  vein  and  the  posterior  triangle  of  the  neck.  The 
occurrence  of  a  rigor,  even  if  slight,  should  excite  suspicion,  and  lead  to 
most  careful  inquiry  as  to  all  the  other  symptoms. 

If  a  diagnosis  is  not  positively  made  before  a  mastoid  operation  is  per- 
formed, the  sigmoid  portion  of  the  sinus  should  be  exposed  and  its  mem- 
branous walls  examined.  Infective  perisinuous  abscess  may  be  present, 
without  involvement  of  the  intima  of  the  sinus.  Sometimes  the  external 
surface  of  the  membranous  sinus  is  velvety  and  granular  in  appearance, 
the  smooth  surface  und  pearly  gray  color  normal  to  the  sinus  being 
absent.  I  have  seen  cases  like  this  recover  after  exposing  the  mem- 
branous sinus.     The  drainage  of  the  perisinuous  abscess  checked  the 
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inwanl  extension  of  the  infective  process,  and  thus  thwarted  the  forma- 
tion of  the  thromlnis  in  the  sinus. 

I  saw  one  case  in  which  perisinuous  abscess  was  present  and  the  lumen 
of  the  sinus  open,  which  afterward  developed  throtnha'iis  of  the  lateral 
and  the  cavernous  sinuses.  The  (question  as  to  the  advisabiUt}'  of  opening 
such  a  sinus  is  of  considerable  importance.  I  believe  it  should  be  done, 
and  done  thorouphlv,  the  sinus  lieing  walled  off  after  explonition  and 
draineil  with  iodijfonn  ^auze. 

A  partial  thrombosis  of  tlie  sigmoid  siiuis  may  sometimes  l>e  demon- 
strated by  compressing  the  sinus  with  the  finger  and  noting  the  uneven 
or  nodular  surface  when  collapsed.  ITie  use  of  a  hypodermic  needle  is 
useless  for  diagnostic  purposes,  as  it  may  penetrate  the  thrombus,  and 
withdraw  bIo<xl  from  beyomi  it. 

In  complete  thrombosis  of  the  sinus  palpation  with  the  finger  gives 
the  .sense  of  a  doughy  resistance.  After  full  expasure  of  the  sinus,  it 
should  he  palpated  to  determine,  as  far  as  possible,  the  probable  extent 
nf  the  thrombus.  If  it  is  <lnughy  over  the  full  an'a  of  tlie  exposure,  the 
clot  j>rol>ably  extends  to  or  above  the  knet?,  and  below  to  the  jugular 
bulb. 

The  knowledge  thus  gained  may  determine  the  advisability  of  a  still 
further  exposure  of  the  jugidar  bulb.  (See  Thrombosis  of  the  Jugular 
Bulb.)  In  c<Mn|>lrle  thrombosis  there  is  no  flow  of  liloi^l  upon  incisii^ 
the  sinus,  nor  will  thf  hypodennic  needle  <lraw  fresh  blood. 

Prognosis.  The  prognosis  depends  chiefly  upon  the  stage  in  which 
diagnosis  and  operative*  pnH-edirres  are  made.  If  made  in  the  first  stage, 
nearly  all  will  recover.  If  in  the  seconil,  aliont  one-half  will  recover. 
If  in  the  third,  the  mortality  rate  Is  higli.  If  not  operated,  nearly  all 
cases  terminate  fatally. 

Here  is  a  field  in  which  an  early  diagnasis  and  an  early  operation  are 
the  means  of  saving  life;  when'as  a  late  diagnosis,  even  with  operative 
interference,  will  In  a  majority  of  subjects  fail  to  save  life. 

Thrombosis  of  the  Jugular  Btilb.— Whiting  has  formulated  the  fol- 
lowing le.st:  C(»iipre.ss  the  meml)nirioussimi.s  as  near  the  l)ulb  as  passible, 
and  draw  the  finger  upward  to  empty  it;  the  compression  is  then  re- 
movefi,  and  if  the  vessel  fills  from  l>eiow,  it  is  a.ssume<l  tliut  the  bulb 
is  not  thrombosed.  Allport  believes  this  procedure  is  dangerous,  as  it 
may  lilx*rale  infective  clots  and  disseminate  the  infection  to  otfier  parts 
of  the  b(xJy.     Such  otrcurrenccs  have  not  been  reported. 

Gninert  exposes  the  jugular  bulb  by  opening  the  mastoid,  exposing 
the  sinus,  and  ligating  the  jugular.  The  retro-auricular  and  cervical 
(jugular)  incisions  are  then  uuiteil  and  the  tip  of  the  mastoid  process 
is  resected.  '^Thc  Sf»ft  parts  are  then  pulleil  forward  and  hxjsened  a.s 
far  as  the  jugular  foramen.  The  hone  should  Im?  n'moved  until  the 
jugular  bulb  is  exposed.     (See  Surgery  of  the  Temporal  Bone.) 

Cavernous  Sinus  Thrombosis.— '/"hromlmsis  of  the  cavernous  sinus 
'         is  rare.     Two  cases  of  otitic  origin  have  fx*curred  in  my  practice,  though 
this  is  prolmbly  an  exceptional  experience,  as  many  aurists  of  equally 

Large  experience  have  rejxjrted  no  cases. 
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When  of  otitic  origin,  it  usually  extends  from  thr  siii>crior  or  inferior 
petrosal  sinus  to  the  cavernous  sinus.  Whon  it  complicates  inHani- 
mation  of  the  nasul  accessory  sinuses,  it  extends  from  the  secondarily 
infected  eye  through  the  ophthalmic  vein  to  the  cavernous  sinus. 

The  general  symptoms  anr  similar  to  those  present  in  thrombosis 
of  the  lateral  sinus  (thrombosis  lateral  sinus).  The  characteristic  symp- 
tom is  the  marked  edema  of  the  pcri-ocu!ar  tissues  and  the  protrusion 
of  the  eyeljuU,  as  shown  in  Fig.  3S1,  drawn  from  one  of  my  cases. 

Flo.  381 


Ttic  iiuUior'a  caje  ul  oavcruuUM  >Uiui  UirombomB  of  otitic  aricia.     Th*  dimwinc  shows  the  i»»  m 
ilifl  early  sljige  before  ihe  thrombin  had  «xt«iiil«d  to  Uie  left  side  Uiroucla  tho  circulu  aoui. 

My  first  case  occurred  in  a  jjirl,  twelve  years  old.  seven  years  after  im 
attack  of  scarlet  fever,  at  which  time  she  liad  an  acute  otitis  media 
puruleuta.  During  the  interim  {exce})t  the  last  week  of  her  life)  she 
was  said  to  have  had  no  ear  discharge,  The  mastoid  symptoms  and 
otorrhea  developed  rapidly.  When  I  saw  her  on  the  third  day  she  was 
greatly  prostrated  and  septic,  and  one  eye  slightly  protnjding.  The 
first  chill  and  rigor  w-currcd  on  the  fourth  day.  The  lateral  sinus  was 
cxposwl,  but  was  apparently  not  thrombosed.  Death  occurred  three 
ilays  later. 

In  my  second  case  the  cavernous  sinus  was  thromlx)scd  secondarily 
to  the  lateral  sinus.     The  lateral  sinus  was  exposed,  and  the  thrombus 
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rrmovrt]  as  high  and  as  low  as  possible  without  estali]i.shiiig  a.  flow  of 
blood.  "Hie  patient  gra<lually  Ijecaiue  stupid,  finally  comatose,  and 
died  one  week  after  the  lateral  sinus  was  exenterated. 

Symptoms. — The  symptoms  depend  on  whether  one  or  both  sinuses  is 
affected.  It  usually  begins  in  twie  and  spreads  to  the  other  through  the 
circular  sinus.  The  symptoms  shift  from  one  eye  to  the  <>th<-r,  a  differ^ 
entiul  point  Ijetwccn  thrombosis  of  the  cavernous  sinus  ami  inflam- 
mations confined  to  the  orbital  cavity. 

(a)  Pain  may  be  occipital,  supra-  and  Infra-orbital,  and  in  the  vertex. 

(6)  Exophthalmos  and  edema  of  the  eyelids  and  side  of  the  nose  are 
characteristic  symptoms  due  to  venous  oKstniotion. 

(c)  Drooping  of  the  eyelids  (ptosis),  strabismus,  find  pupillary  reac- 
tions due  to  ]>res.sure  on  the  third  nerve  are  uls**  present 

{d)  Edema  of  the  pharj'nx  and  tonsil  on  the  same  side  is  occasionally 
present 

The  nenes  involved  arc  the  second,  third,  fourth,  and  sixth,  arnl 
the  first  division  of  the  fifth.  The  thinJ  is  the  most  constantly  involved, 
as  is  evidenced  by  the  ptosis.  The  duration  of  the  disease  varies  from 
a  few  days  to  several  months,  generally  only  a  few  days.  The  death  rate 
is  extremely  high. 

Treatment.^ The  treatment  Is  chiefly  palliative.  When  tension  of  the 
ronjunctiva  is  extreme,  it  may  be  slit  or  punctured.  The  eyeball  may  be 
removed,  together  with  the  llirombosed  vessels,  witii  a  new  of  affonhiig 
some  relief  from  the  [>nin  anrl  di.sl^(^ss.  Such  inlerferenci'  should  be 
inidertaken  only  in  extreme  cases,  as  there  is  no  liope  of  ctrectlng  a  cure 
by  this  procedure.  Attempts  to  operate  upon  the  sinus  have  generally 
failed,  though  favorable  reports  have  been  made.  (See  Surgery  of  the 
'iVmi>oral  IVjne.) 


CHAPTER    XLVr  II. 


THE  SUIIGEUY  OF  THE  TEMPORAL  BONE. 

The  surgical  treatment  of  the  diseases  and  complications  include 
in  this  chapter  are:  (1)  Acute  mastoiditis;  (2)  chronic  mastoiditis;  (3 
Bezold's  mastoiditis;  (4)  necrosis  of  the  semicircular  canals;  (5)  necrosiij 
and  suppuration  of  the  seniieircuiar  canals  and  vestibules;  (6)  necr 
sis  and  infection  of  the  cochlea  and  semicircular  canals;  (7)  thrombosii 
of  the  lateral  sinus;  (8)  thromIx)sis  of  the  jugular  vein;  (9)   LhromlMrsii 
of  the  jujfuUr  huJb;  (10)  extradural  abscess  in  the  middle  fossa  of  Um 
skull;  (11)  serous  meningitis;  (12)  abscess  of  the  cerebrum;  (1.3)  ubsoes 
of  the  cprebellum;  (14)  facial  paralysis;  and  (15)  postauriculnr  fistula. 

Ossiculectomy.— The  removal  of  the  malleus  and  the  incus  for  the  n^ 
lief  and  cure  of  chronic  suppurative  otitis  nuMlia  has  fallen  into  disu:iea 
since  Mar'cwe'n's  work  nn  The  P ijogrnic.  ])ijtt-a.sfs  of  the  Hrain  and  •Spinolf 
Cord  appeared  in  lS9v{.     llis  ]>resentation  of  the  efficacy  of  the  radical 
mastoid  operation  for  this  purpose  was  so  convincing  that  it  has  ln-ea— 
almost  universally  adopted  by  otologists  throughout  the  world.     TlietM 
is  now  a  reactionary  tendency  to  differentiate  the  cases,  and  to  adrH>t 
various  surgical  procedures,  aeconling  to  the  character  of  each  indi- 
vidual case,     tn  some  instances  the  radical  mastoid  operation  is  clecie 
as  the  best  method  of  procedure;  in  others  the  mastoirl  meatus  oporatin 
is  elected;  and  in  still  others  the  otologist  is  content  to  remove  thegranu* 
lation  tissue  and  secretions  through  the  external  meatus  by  means 
small  cuivttes,  the  syringe  (Figs.  3S2  and  383),  and  inflation  and  irrig 
tion  through  the  Eustachian  tube  by  means  of  a  Weber-Ijcil  catheter. 

Technique. — The  Auestheliv. — O.'isieulectomy  may  be  performed  undo 
local  anesthesia,  though  it  is  usually  quite  painful.  In  my  exprrieneel 
the  most  reliable  anesthetic  mixture  is  composed  of  equal  parts  of  co- 
caine carbolic  acid,  and  menthol.  Instil  a  few  drops  of  this  mixture  into 
the  meatus,  and  at  the  end  of  twenty  minutes  its  full  anesthetic  effect  is 
obtained.  ■ 

It  is  usually  preferable,  however,  to  administer  a  general  anesthetic^! 
as  this  ensures  a  painless  operation. 

PrefHiration  of  the.  Ear. — The  auricle  and  external  meatus  shmdd 
scndd>e<I  with  soap  and  water,  aiu!  followed  by  an  alcohol  bath, 
cotton-wound   toothpick  or  applicator  may  be  used  in  scrubbing  tfc 
meatus.     If  a  general  anestlH-tic  is  to  Ik;  given,  the  patient  .should 
placed  in  the  hospital  the  day  before  the  operation,  and  the  bowels  i 
diet  regulated  a.s  for  the  mastoid  operation. 

Inchiott  of  ffip  Membraiia  Tijrnpattt. — The  incision  may  Iwgin  at 
margin,  at  the  junction  of  the  antero-inferior  and  the  anterosu[ 


Base  of  the  Skull;  LefX  Labyrinlh  Exposed  on  the  Right  Side, 

the  Grooves  in  the  Base  of  the  Skull  arc  Shown  also  the 

Sinuses  of  the  Dura  Meter. 

Two-[hird«  Llfe-9LZ«. 

I,  OutB  frimtaliB  <im  the  Icfl.  be-iciniuDK  uf  tbi;  RUprnot  longilucUiik]  Binui);  2,  fonunen  cecum 
(imfr"""*"  tSKntorim):  3,  cnntik  kaHi.'  4,  liunitia  <Tlbra«B  (olfwrtnTy  nvrv<*);  5,  Idsbbt  wing  nf 
tphMitiiit:  Q,  ii|itk-  foraiDrn  (nptic  nrrvr.  ophtlmlmic  srlcry):  7,  anUrior  «liaoiii  prooeH;  8.  pclla 
turdm.  flankr'i  hy  llir  median  cliuuid  proem;  9,  dorsum  rphippii.  with  poaterior  cUociti)  pru- 
«•■■;  10,  f(»minrn  rotuiidum  ilsrcrnd  divinon  of  ftltli  DKn-c);  11,  fununvn  m-ste  (third  divudnn 
of  Sfth  itM-veJ:  13,  foratorn  »piiiosuui  (middl*  a»uiii|CMil  artery  And  rc«un«nl  bmocb  uf  5flb 
nert-r);  13,  carobd  cMnai  nad  foTanico  laeanim  uitrriua  (gnat  uid  itmvr  BUptfAdal  pctioaaJ 
iMrvaa,  Etwtaeliiaui  tubo,  and  t«n»cir  tympanl  maaelM) ;  14,  antiYowuprrinr  aurfaoe  of  pyrwuid;   IS, 

I  OOt^ilcs;  lft,Minicircular  causb;  17.  l«cniBD  tympani  and  niof  uf  autrum  tnid  npra;  18,  aatvrior 
eattdyUd  (onunan  (twelfth  nvrvr);  IS.  poaterior  cimdyloid  fumuva  (rmintanuni  daQturiu);  20, 
formokea  nutcnum;  31,  auperior  p«troaal  ainiia;  22,  tfaniivana  aqiw  (d(i«.-rndiiiff  ponJoa):  23, 
tniwwrw  ainua  (horiBontal  purlioo):   24,  auporior  lonciluiUrMl  mnua  and  t<»rruUr  II«rophiU  (con- 

^  flantoa  of  the  ainuHaJ ;   2fi.  occifMtol  BDIU:   20,  oocipital   siniii:   27,  vdo   of   aquedtictua   veatibull 

'  (wmggttK  at  tlip  est«mal  aiierttm  of  aqii«ductua  v««tibub);  28.  intcmiU  audilory  vein  («iunrK- 
inc  la  the  internal  nadicory  nieattia):  29,  vein  of  aqueductiu  ohcHImb  (vutnrginK  at  the  eKl«rnal 
■pert lire  of  aquvduclu*  cocljeiu;  30,  Inferior  petroaa]  Bnuaomptyinc  into  the  raveniou^  •luua;  31, 
drcuUr  §iniiii  (Ki<lli-y>;  ^2,  inxive  trmveninK  anterior  foeaa  of  ukull;  33,  sintu  of  Inwer  wiiic  i>( 
apbeooid:  34,  icruovf  uf  meoinCMd  artery;  3&,  tmnaverM<  KTOOve  thdiucli  niidille  fcM«a  of  the 
flkoil;  3(1.  longitudtnal  Kroova  tbrou^t  iietroua  portion  of  temporal  bone  (tcipucn  tytopuU);  37, 
groove  throuxh  apex  of  pyramid;  38,  tranavetea  fiaiiurp  ^between  po«t«rior  condyloid  fomnMti 
and  foramen  macnunO;  30,  loaeKKlinal  icniuve  througli  pMtMior  fiMoa  tyt  skull;  40,  ImprcMio 

■  gapatiqa  loorreipondinK  to  the  bend  in  the  internal  carotid  artary);   il,  juca  cerabralia  aii#i.v«v- 

fpili^llll     dixltatv.      (After  Hruhl-Folitier.) 
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quadrants  of  the  nipmhrane  (Fig.  384),  and  \>e  extended  iipwani  to  the 
malleus,  lliena*  downward  along  (ho  iinlerior  bonier  of  (he  handle  to  its 


Vtei.  3*3 


I 


n^ 


frrlistitMi  o(  tito  mUjc  tliroucii  ■  perfunlion  oT  lUc  memhran*  tecddft. 


limbo,  or  lower  extremity,  thence  up- 
war»l  along  its  posterior  I  Kirfler  to  the 
upper  limit  of  the  membrane,  and 
thence  downward  along  the  posterior 
margin  of  the  membrane  to  the  junc- 
tion of  the  postsuperior  and  postinfe- 
rior  quailranU  of  the  membrane,  as 
shown  in  Kig.  385.  This  incision 
makes  two  Haps  of  the  membrana 
tympani,  whicli  drop  downward 
anrl  expose  tlie  tympanic  cavity  and 
its  contents  to  view.  ITiL*  incision 
preserves  a  large  portion  of  the 
membrana  tympani  and  favors  a 
speeily  regeneration  of  it  in  the  pi*o- 
ee.ss  of  repair.  The  great  objection 
to  this  incision  is  that  tlie  lower  half 
of  the  membrane  interferes  with  the 
drainage  of  the  tmpanic  cavity. 

Instead  of  the  aluve  incision,  the 
entire  mend)rane,  or  the  fragments 
of  it,  if  it  is  largely  destroywl,  may 
be  removed  by  making  an  incision 


1,  the  Muc;  2,  auapvtuory  lituncnt  of  (h« 
mnlkua;  3.  «xteriuil  vpuw  nf  ihe  mtUe;  4,  Pru*- 
■ack'i  ipsoe;  ft,ai>IU*iut:  0,  rxIrrnslmcaliM:  7, 
incm;  8.  U^tncnl  attArbinB  mttlleiio  to  liii>*r 
walliif  thit  tympanir  cAvity;  fi.aUixn;  IO.t*n>. 
moQti'ry;  11.  cavrro  lyiDpstiJ, 


around  its  entire  margin  and  along  Infth  bor4lers  of  the  handle  of  the 
I  malleus.  This  provides  for  perfect  drainage  during  the  after-treatment. 
I  Hemm^il  of  ihv  MnifritJi  avd  Inni-f. — Tlie   malleus  should   first  be 

I        removed  and  then   the  incus.     ITie  attachments  of  the  tensor  tympani 
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muscle  an<]  the  ten<linoiis  attachmenLs  of  the  malleus  to  the  t^'mpanic 
wall  should  he  severed.  \'^Jirious  instniirients  liave  been  devise*!  for  thU 
purpose,  the  best  of  wliieli  Hre  Sexton's  snjiill  angitiar  hlatles  (Kig.  38fi), 
which  should  be  passed  behind  the  handle  of  the  malleus  and  carried 
upward  to  the  tendinous  attachment  of  the  tensor  tympani  muscle.  It 
should  then  be  introdueeil  through  the  space  occupi&d  by  the  membrana 
(pars)  flaucida,  to  sever  the  ligamentous  attachment  to  the  outer  wait  of 
the  lymj>anic  cavtty. 


I 


Fig.  3S4 


Fio.  386 


Flo.  SS4. — RJ^t  m«nibraiiit  tympuii.  showina  thr-  divlnnn  into  A,  p(wtMti[)«H(>r  qtuulruit;  B. 
Antorowiperfor  quAtlrani;    C.  antern-inrerior  qu»ilnuit;    />.  pommfprior  quadnuit. 

F'lu.  3Bfi. — The  riit!i(  nxembrans  t>inpiuu  wiih  a  ptirfonitian  at  the  muiin  of  iba  fmatntpa^or 
quadrant  ov^r  thi>  Innticulftr  procMs  of  th<^  inciM.  indicatinjt  nvcroftis  of  tbo  incut  and  of  tin 
masloiil  KntniiQ.  7ho  liue  a  tt  ia  th«  line  at  iiictjuaii  prelimiiury  to  tha  removal  of  lliB  uDoa 
and  inciw.  Ttip  IIii|m  of  meuibmnc!  thu^  made  drop  dnwii  and  expooo  tfae  appar  hmtf  of  Uw  IjUf 
p«iile  cavity  t»  vi>>wr. 

Delstanche's  ring  knife  may  be  used  to  remove  the  malleus.  Its  ring 
blade  should  be  insinuated  around  the  handle  of  the  malleus  and  fuissed 
upward  as  far  as  possible,  cutting  the  attachment  of  the  tensor  tympani 
muscle. 

Having  thus  severed  some  of  the  attachments  of  the  malleus,  it  should 
be  removed  either  with  the  ring  knife  (Fig.  387)  or  with  forrt- ps  (Fig.  3SS). 


FlQ.  888 


Fio.  387 
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f.it.Httmct  *co. 


o 


r.AM*iMvses 


Sexton'i  o«cioul«atomy  kidven. 


nine  ciinttM  (or  n>iao\'ln8  tli*  mftlleUL 


The  ring  knife,  or  dull  ring  (Fig.  388),  sliould  encircle  the  handle  of 
the  malleus  as  high  as  possible,  and  then,  witli  a  rocking  motion,  or 
side-to-side  motion  combined  with  a  downward  pull,  the  malleus  is 
<lislodged  and  removed  tlirough  the  external  meatus  (Fig.  '•\XX). 

If  tlie  forceps  are  used,  (he  hanille  of  the  malleus  should  be  seized  w 
high  as  possible  and  rocked  from  side  to  side,  combined  with  a  down- 
ward pull,  and  dislodge<l  from  its  position  and  removed  (Fig.  3JsS). 

The  iucus  is  not  so  easily  dislodged  from  its  position,  &s  its  long  process 


I 


Sbovinc  (ha  Mv«nuie«  of  the  liBua*iito)M  altachin«nU  of  thit  oullaua.  After  1hl»  l»  duiM>  th« 
nulleua  U  cnuf*^!  wild  the  fufcppn  or  «  riiiit  aurett4,  kemI  dmwn  dnwnward  antit  lt»  heiul  ia  ili» 
cn«aLlt>><l  fn>tn  tlie  nltic.      It  U  llwn  rcinoi-cd  ihrousb  Iha  «xt«rna]  kudilury  me^lu*. 


R«u<M-ikl  of  ilio  iiKiUi  with  the  tnoua  houk,  after  the  ratnovKl  of  the  nuUlew.  The  honk  dtnoli] 
\m  intrmluoptt  |MMt«riur  to  th*  iaous,  the  iacua  puahrd  forwiwU  and  (fcurnward.  If  it  U  putdtrtl 
t»<'trw»rd  It  l«  Apt  to  beecitus  lodc«d  io  the  aUitus  id  aDtrum. 
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best  instrument  for  its  removal.  Another  difficulty  encountered  is  tlie 
liability'  to  dislocate  it  backward  into  (he  aditiis  ad  antrum,  or  even  into 
tlie  antrum.  '1  o  obviate  tUi.s  misliap,  tlie  incus  hook  sliouM  be  intro- 
duced behind  (he  body  of  tlie  incus  and  passed  upwani  and  forward 
over  its  body.  The  hook  sliould  then  be  presied  downward  and 
slightly  forward,  tltus  dislodging  the  incus  and  bringing  it  into  the 
lower  portion  of  the  tjmpanic  cavity,  where  it  may  be  removed  wlh 
the  forccj)s  (Fig.  .'iS1»). 

Tlie  stapes  is  never  removed  in  theoj>eration,  as  todoso  would  subject 
the  labyrinth  to  infection. 

Hemorrhage. — Bleeding  may  be  controlled  by  mopping  the  tympanic 
cavity  with  adrenalin  or  with  a  hot  1  to  2000  bichloride  of  mercury 
sotutiou. 

Dressings  and  Afler-treaimenl. — Tlie  best  dressing  is  a  loosely  applied 
strip  of  sterile  gau?*  extending  from  the  tympanic  ca^^ty  to  the  auricle. 
Tlie  cavity  of  the  auricle  should  he  lonsely  filled  with  gauze  and  cotton 
and  die  whole  covered  with  an  ethereal  solution  of  collodion,  which  holds 
in  plact^  as  etTectiially  as  a  large  ami  cumbersome  bandage  (Fig-  -1:^0). 

The  after-treatment  consists  in  applying  simitar  dressings  and  tfie 
cleansing  of  the  tympanic  cavity  with  cotton-wound  applicators,  infla- 
tion through  the  Kustachian  tube,  and  the  reduction  of  granulations 
with  <-arbolic  acid  ur  defiy<lrated  crystals  of  chromic  aciil,  for  a  period 
of  about  one  niontli,  or  until  the  ear  is  dry. 

In  the  event  that  this  operation  is  unsuccessful,  cither  the  radical 
operation  or  the  meatomastoid  operation  may  be  performed. 


AOUT£  MASTOIDITIS. 


The  IndicalJons  for  Surgical  Intervention. — Tt  is  tjtken  for  granied 
that  the  u.smjiI  alxirtivc  llierapciitic  measures,  as  (a)  the  application  of 
leeches  (or  the  artificial  leech)  over  the  mastoid  process  and  in  front  of 
tiie  tragus,  (b)  the  instillation  of  a  12  per  cent,  solution  of  carlwlic  acid 
in  glycerin  (A.  II.  Andrews)  into  the  auditory-  meatus,  (c)  free  incision 
of  the  membrana  tympani,  (d)  ice  over  the  mastoid  process,  (e)  beat. 
cathartics,  etc.,  liave  been  used  without  success. 

1.  niese  and  perhaps  other  therapeutic  measures  Imviiig  failed  to 
abort  the  infectious  an*t  destructive  process  in  the  caxiim  tympani  and 
mastoid  antrum  and  cells,  the  disease  tends  to  become  chronic,  a  fact 
which  may  constitute  a  suflicient  reason  for  performing  a  simple  excn- 
temtlon  of  the  mastoid  antrum  and  cells.  To  wait  for  other  and  more 
(lefinitc  indications  might  develop  the  necessity'  for  a  much  more  mdiral 
operation,  or  even  lead  to  serious  intracranial  complications,  and  en- 
danger the  life  of  the  patient.  Intenention,  when  threatened  chn)niciiv 
is  imminent,  recpiires  a  coinpanitively  sitnple  sui^ical  procedure,  which 
almost  always  results  in  a  permanent  cure,  often  with  but  little  or  no  im- 
pairment of  the  function  of  the  ear. 

2.  Bulging  or  sagging  of  the  posterior  superior  wall  of  the  external 
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auditory  meatus  near  the  tneinUrana  tyiiipani  (Fig.  375)  is  due  to  the 
involvement  of  the  mastoid  cells  hclow  anil  anterior  Ut  the  antrum  (cells 
of  Kirchner),  and  is  a  [Misitive  indication  for  the  mastoid  o[>eration. 

3.  Pain  over  the  mastoid  antnim  and  tip  which  is  not  relieved  by  the 
application  of  ice  (one  to  four  hours),  alternated  with  heat,  over  a  period 
of  from  twenty-four  to  fortj'-eight  hours,  is  an  indication  for  the  simple 
mastoid  operation.  The  pain  signifies  congestion,  edema,  or  jjj^runula- 
(ions  wliich  hlixtk  the  drainage  of  tlie  set-retions.  Pressure,  necrosis, 
and  toxemia  rapidly  develoj>  under  such  conditions,  and  if  the  pain 
per»iijLs  tlie  mastoid  antrum  and  celU  should  he  o{>ened. 

4.  Edema  and  redness  of  the  mastoid  region  signify  hlocking  of  the 
secretions,  and,  if  llie  condition  is  not  relieved  by  leeching,  ice,  heat,  etc., 
constitute  anotiicr  indication  for  surgical  inten'cntion. 

fi.  The  presence  of  a  subperiosteal  abscess  over  the  mastoid  process, 
especially  in  adulLs,  having  its  origin  thn)ugli  a  fistulous  opening  in  the 
mastoid  cortex,  is  an  indication  for  tlie  oj>eration.  In  infanLs  and  chil- 
dren such  a  condition  often  has  its  origin  beneaOi  the  periosteum  of  the 
meatus,  the  mastoid  cortex  being  intact,  lience  a  subperiosteal  abscess 
and  the  infection  of  the  ear  and  mastoid  antrum  may  he  curefl  by  an 
incision  (Wilde)  through  the  skin  over  the  mastoid  process. 

0.  Meningeal  irritation  (complicating  acute  mastoiditis),  as  evidenced 
by  convulsions  (in  infants  and  children),  delirium,  intense  headache,  etc., 
may  call  for  the  mastoid  operation. 

7.  Otlier  ami  more  serious  intracranial  complications,  as  circum- 
scribed meningitis  (epidural  abscess),  .serous  meningitis,  thrombosis  of 
the  lateral  sinus,  etc.,  cf)nstitute  jHisitive  indications  for  the  mastoid 
operation. 

The  Simple  Mastoid  Operation  in  Acute  Mastoiditis.— The  Tech- 
nique.— 'Hie  prepanition  of  the  patient  and  anesthesia  will  not  be 
discussed  farther  than  to  say  that  the  head  should  \>e  shaved,  scrubljed. 
etc.,  over  an  area  e.\tenditig  at  least  three  incJies  from  the  attacJunenl  of 
the  auricle,  Iwth  aliovc  and  l>ehind  it.  Otherwise  the  patient  should  he 
prepare*!  and  anesthetized  as  for  any  otlier  majtir  surgical  o|>eralion, 

'I^hc  incision  back  of  the  auricle  slioukl  be  so  extended  as  tn  fully 
expose  the  entire  held  of  the  operation.  In  adults,  the  primary  incision 
(Fig.  300  a  a')  should  bi^in  at  the  mastoid  tip,  one-half  inch  posterior  to 
the  attachment  of  the  lobule  of  the  auricle,  and  extend  upward  behind  the 
auricle,  gmdually  approaching  its  attachment,  until,  when  near  the  .supe- 
rior attachment,  it  shoulcl  he  about  one-fniirth  of  an  inch  posterior  to  it. 
It  should  then  he  extended  anteriorly  to  a  |M>int  immediately  al>ove  the 
su(»erior  attachment  of  the  auricle  (Fig-  3!K)  a).  If,  upon  retracting  the 
pjsterior  flap,  th**  fiperative  field  (posteriorly)  is  not  fully  exposed,  a 
secondarj-  incision  (Fig.  390  b  b'}  should  be  made  at  right  angles  to  the 
primary  one.  It  should  begin  on  a  level  with  the  external  auditory 
meatus  and  be  extended  backward  for  a  distance  of  one  inch 
(Whiting).  In  tlu)se  cases  in  which  the  mastoid  cells  extend  well  back 
(owarfl  the  occiput  it  will  be  necessary  to  extend  the  secondary  incision 
accordingly. 
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Hie  priman-  incision  (Fig.  390  a  a')  should  be  first  superficially  out- 
liued  with  the  scuIih-I  (Fig.  301),  to  ensure  clean-cut  edges,  proper 
curve,  and  extension.  It  should  then  be  carried  through  the  entire 
substatHMi  of  tlie  skin,  subcutaneous  tissue,  and  the  periosteum. 

The  Elevation  of  the  Cutancous-perioMteal  Flaps.— The  skin  and  Jieri- 
osteuni  should  be  elevaterl  together.  Great  care  should  be  taken  (o 
presence  the  periasteum,  os  the  sul)sef|iient  repair  of  the  wound  will  de- 
pend somewhat  upon  the  integrity  of  this  structxire.  With  this  object  in 
view,  the  author  devised  the  periostea!  elevator  shown  in  Fig.  392.  The 
periosteal  blades  are  at  right  angles  to  the  axis  of  tlie  handle  uf  theinstni-. 


Fio.  390 


a 


tjr^ 


it 


Tbe  poclaoricular  nuuttrfd  inrWon.     a  a',  the  primary  indiluD;  6  b',  the  iec«oduy  laoUcB. 


rnent.  Experience  has  shown  that  this  angle  is  best  adapted  to  the 
clean  elevation  of  the  mastoid  periosteum.  The  instrument  is  provided 
with  two  right-angle  elevators,  one  elevating  on  the  pull,  and  the  other 
on  the  push.  But  little  difficulty  will  be  ex-pericnced  in  eleratiiifC 
the  upper  two-thirds  of  the  anterior  and  posterior  flaps;  whereas,  tlie 
lower  third  will  be  elevated  with  difficulty,  as  tlie  tendinous  fibers  of  the 
sternomastoid  muscle  pierce  it.  The  tendinous  l>ands  of  this  muscle 
should  be  cut  with  sheirt,  blunt  .st:issors  from  the  external  cortex  of  the 
mastoid  tip  before  elevation  of  the  periosteum  is  attempted.  If  this  Ls 
not  done,  long  muscle  fibers  may  be  pulled  from  the  stemomastoitl 
muscle,  thus  opening  avenues  of  infection  in  its  substance  (Whiting). 
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The  Anaiomical  Landmark3.—  }{&\\ng  elevated  the  cutaneoperiosteal 
flaps,  the  external  characteristic.s  of  the  ma-stoid  process  anrl  auditory 
meatus  should  be  noted.  To  experienced  sui^eons  this  requires  hut  a 
few  seconds  of  tune,  llie  first  concern  should  be  to  determuie  the  loca- 
tion of  the  mastoid  antrum,  as  it  forms  the  deeper  landmark  of  the  mas- 
toid pnjcesa.  It  is  usually  located  at  a  depth  of  about  one-half  inch 
beneath  the  mastoid  cortex  and  a  little  above  and  behind  the  cavum  tyni- 
pani.  There  are  four  more  or  less  constant  external  landmarks  which 
will  guide  the  surgeon  to  the  mastoid  antnim.    The  one  most  constantly 

Fio.  391 


Maitoid  acnlpcla. 

C resent  is  the  area  of  sieve-like  perforations  in  the  mastoid  cortex  just 
ehind  the  external  opening  of  the  meatus  (Fig.  393).  These  small 
o|>enings  contain  minute  vessels  which  bleed  after  the  periosteum  is 
elevated.  The  sairface  of  the  lx>nc  should  be  mopped  dry,  and  in  a 
moment  the  bleeding  points  will  appear.  Another  landmark  usuaily 
present  is  the  suprameatal  spine,  or  the  spine  of  Henle  (Fig.  393).  It  is 
a  small  triangle  or  diamond-shaped  bony  lip  projecting  outward  and 
forward  from  the  posterior  margin  of  the  external  auditory  meatus. 
The  point  for  entering  the  antrum  is  immediately  behind  the  spine. 

Fig.  3ft3 


a 


■  WUI.1-. ^., 


Tli«  Bulhor'B  iiuwtc^d  pvrioftUmI  elevBlw. 

The  third  landmark  for  locating  the  mastoid  antnim  is  the  suprameatal 
triangle  (Fig.  393).  The  upper  Ixiundary  of  the  triangle  is  formed  by 
the  lower  border  of  the  posterior  ridge  or  rrH>t  of  the  zygouiattc  process; 
the  posterior  inferior  boundar}'  is  fonned  by  an  imaginary'  hue  extend- 
ing from  the  posterior  end  of  t}ie  nwit  of  the  zygoma  to  the  inferior  por- 
tion of  the  spine  of  Henle,  or,  if  this  is  not  present,  to  the  posterior 
inferior  margin  of  the  auditory  meatus.  An  opening  made  in  the  anterior 
portion  of  this  triangle  near  the  auditor,'  meatus  will  enter  the  mn.stoid 
antnim.  The  fourth  landmark  to  die  antrum  is  the  direction  of  the 
posterior  superior  wall  of  the  bony  portion  of  tlie  auditory  meatus.    This 


and  pxtcnilefl   iiiwanl   in  a  dirwlinii  |mrallel  wilh  tho  probe,  as  sug- 
gested in  the  description  of  tlie  fourth  landmark.    Tlie  usual  directioo 
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of  the  posterior  superior  wall  of  the  bony  meatus  is  marko<IIy  inwan], 
and  shghtly  downward  and  forward.  After  excavating  for  a  depth  of 
onc-hiilf  inch  (sometimes  more,  rarely  less),  the  outer  extension  of  the 
mastoid  antrum  may  V>e  looked  for.  Tlie  sinus  is  sometimes  near  the 
surfaee,  and  may  lie  immediately  heneath  the  skin.  Shouhi  the 
ma.stoid  eortex  be  earious,  the  fi.stulous  tract  may  l»e  followed  to  its 
()rij;in  in  the  antnnn  or  cells  witluiut  reji^'ard  to  the  external  landmarks. 
Opening  the  Mastoid  Antrujit. — The  Russian  perforator  (Fig.  .304) 
or  a  gouge  may  be  used  to  expose  the  miwtoid  antrum.  Personally, 
the  author  prefers  the  Russian  perforator,  as  its  use  avoids  the 
shock  inci<tent  to  the  hltfws  of  the  mallet  {Fig.  395)  in  using  the  gouge. 
If  the  Riissiiin  perforator  is  use<l,  its  tip  should  be  plared  in  the  supra- 
mealal  triangle  (Fig.  U93),  with  the  long  axis  of  the  instrument  paralle, 
with  the  prolM*  placed  against  the  posterior  superior  wall  of  the  ineatusl 
as  deserilM^i  under  Kxlenial  Landmarks.  The  mastoid  cortex  is 
then  perforated  with  a  boring  movement  oi  die  perforator,  the  lK>ne 
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Allport's  muloid  mallet. 


shavings  pa-ssing  into  (lie  hotlmv  chamber  of  the  instrument.  The 
instrument  should  l>e  removwl  from  time  to  lime  to  i*xamine  the  bottom 
of  the  bony  wraiiid,  to  see  when  a  ]>iieuiimtie  space  is  uncovered.  When 
this  occurs,  a  dark  spot  will  l>c  found  in  the  bottom  of  the  woun<l. 
When  the  mastoid  cortex  is  carious  the  tissue  may  Ix*  excavated  with  a 
curette,  the  anatomical  landmarks  being  disregardeil.  A  curved  silver 
proI>e  should  l)eiutro<Juced  into  the  pneumatic  space,  the  curvetl  tip  lH>ing 
ilirected  anteriorly.  If  the  pneumatic  space  is  the  mastoid  antnira,  the 
tip  of  the  probe  will  pass  forward  through  the  aditiis  a<l  antnam  into  the 
cavum  (ympani,  as  shown  in  Fig.  .Hflfi.  If  tlu?  pneumatic  space  is  a 
ma-stoii]  c4-ll,  the  pn)l>e  will  not  pass  forwarfl  througli  the  aditiis  ad 
antrum.  If  the  sigmoid  portion  of  the  lateral  sinus  i.s  located  anteriorly 
against  the  posterior  wall  of  the  auditory  meatus  the  perforator  will 
uncover  it.  but  will  not  injur**  its  membranous  covering.  Herein  is 
aiinlher  reason  for  prrfi-ning  Ihe  Hu.>i.sian  perforator  to  the  gouge. 
As  Whiting  has  so  well  shown,  the  external  confonnation  of  the  ma.s- 


T1t«  opening  I»(o  ibe  nuistatiJ  Antrum  made  wiili  the  Huaainti  perfomtar.  Ttte  fiict  tli»l  Um 
■liver  prob«  i>ium«  fi>rw&tT]  thmiuih  lh«  Btlltua  ad  astrom  into  the  cavam  tympam,  U  proof  tlol 
tlio  piM)uin«tio  apoco  At  th«  botlam  of  tKo  wound  ie  th«  Kntrum  and  not  a  nubtloid  cwll. 

angles  from  it,  the  sinus  is  located  iiTiteriorly,  and  will  be  ex[K»scd  in 
oi>ening  the  antrum.  In  such  subjects  it  may  be  necessary  to  open  the 
antnim  by  removing  the  posterior  wall  of  the  meatus  after  the  method  of 
Stacke. 

Having  exposed  t!ie  ma.^tuicl  antnun,  its  dinien.'iioiis  and  extensions 
should  be  determined  with  a  l>ent  probe  introduced  through  the  bony 
wound.  The  whole  outer  wall  of  the  antrum  slionld  then  l>e  removed 
with  a  gouge  and  mallet  or  die  rongeur  forceps. 
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The  Renwvai  of  the  Mastoid  Cortex. — ^The  mastoid  cortex  shoultl  lie 
renioveil  in  pamllol  shavings  (Fig.  397),  as  recommended  l>y  Whiting. 
Krorn  three  to  four  grooves  are  tlius  made,  exposing  the  superficial  colls. 
The  gouge  may  be  upplieil  at  either  the  mastoid  tip,  as  sitown  in  the 
ilrawing,  or  at  the  level  of  the  mastoid  antnnu.  Care  shouUl  be  exer- 
cised to  avoid  injuring  the  mastoid  eraissan"  vein  sliowii  at  the  posterior 
portion  of  the  mastoul  process  (Fig.  397).     This  vein  opens  into  the 
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llw  nMiioviil  of  the  cortex  o(  the  nuurtojd  proonM. 

sigmoid  portion  of  tlie  lateral  sinus,  and,  when  injured,  bleeds  profusely 
and  persistently.  It  may  be  readily  closefl  by  placing  the  tip  of  some 
blunt  instrument  against  the  opening  of  its  bony  canal  and  tapping  it 
smardy  with  the  ninllet. 

The  Exenteration  of  the  Mastoid  Cella. — After  the  cortex  is  removed 
the  cells  stioulil  !«  broken  down  and  remove<l  witli  the  rurette  and  the 
rongeur  forceps.     If  the  intercellular  walls  are  soft  or  necrosed,  they 
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may  be  removed  with  a  curette.     If  they  arc  Brm,  tlic  rongeur  forceps  is 
better  for  the  purpose.     The  ovf'rhanfj;iiip  etiges  of  the  mastoid  cortex^ 
should  Iw  rt'inoveii  witli  llie  rorigenr  forceps  (Fi^.  ;i9S)  utuil  idl  oells  are 
completely  exposcti  and  accessible  to  curettement.     Lai^e  mastoid  celU 
are  often  found  in  the  tip  of  the  process,  and  they  may  Ix*  the  f(»cal  centre  — 
of  the  infection,  pus  only  being  found  when  these  cells  arc  reachf^ifl 
The  cells  should,  therefore,  be  exposed  to  the  tip  in  all  cases,  as  other- 
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'rUfl  uumpletioa  dt  the  remo^'ftl  of  the  maatuiil  oorlvx  witTi  the  runecur  fiira«p«. 
may  aXao  bo  removed  with  ihc  *junr  inrtmmMil. 
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wise  the  focal  centre  of  infection  may  not  be  expased  and  the  operation 
fail  nf  its  piiqiosp.     All  cells  should  be  openc«l,  but  not  completely  oblit- ' 
crated,  as  in  the  mcatomastoid  and  ratiical  operations. 

The  Irrfffftiion  of  t)ie  Wonvd. — As  the  infective  micro^rganianu 
acute  mastoiditis  arc  usually  quite  active  and  vindent,  and  it  is  al 
impossible  to  prevent  them  coming  in  contact  with  die  soft  tissues,  il  is  a1 
wise  precaution  to  irrigate  the  wound  with  a  I  to  4000  bichloride  solutiool 
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at  ulmiit  1(H)°.  The  externa!  aiiditorv  meatus  should  also  he  scnihhe<I 
unci  irrigated  with  the  same  sohition,  eare  l>eing  exorcised  to  avoid 
injuring  the  memhrana  tyrapanl  and  dislocating  the  ossicles. 

The  Closure  of  the  Cutaneous  Wound. — As  drainage  must  he  main- 
tained for  several  days  subsequent  to  the  operation,  and  the  cavum 
tytnpani  is  not  exposed  by  the  operation,  it 
is  necessary  to  proviiie  for  drainage  through 
the  posterior  wound.' 

Tne  cutaneous  wound  is  not,  therefore^ 
completely  elo.wd  iit  the  time  of  the  opera- 
tion. The  upper  two-thirds  is  .sutured  as 
shown  in  Fig.  399,  wliile  the  remaining 
lower  third  is  left  open  for  the  introduction 
of  the  drainage  tube  and  gauze. 

The  Dressing. — The  object  of  the  dress- 
ing is  twofold,  namely,  to  promote  dminage 
and  protect  the  wound  from  further  infct- 
tion  while  the  proce'^s  of  repair  is  in  progn'ss. 
In  onler  to  accomplish  the  first  object,  (he 
dressing  should  l>e  so  applietl  as  to  ensure 
free  drainage.  According  to  the  author's 
(•xjx*rii'nce,.only  so  much  gauze  should  be 
liilroducetl  into  the  depth  of  the  bony  WiHind 
AS  to  earn,'  off  the  secretions  to  the  outer  ab- 
sorl)ent  dressing.  To  pack  tlie  wouml  widi 
gauze  is  ^xwir  practice,  us  the  gauze  iH-comes 
sjituratefl  with  the  secretions,  retains  (hem  in 
the  wound,  where  they  bathe  its  walls,  and 
retard  the  reparative  process.  On  the  other 
hand,  if  only  a  small  wick  of  gauze  is  carried 
to  the  i>ottoin  of  the  lM>ny  wound  llie  secre- 
tions are  carried  out  as  fast  as  foruied,  and 

the  healing  process  progresses  uninterruptedly  anti  rapiilly  to  recovery. 
The  author's  practice  has  been,  therefore,  to  introduce  a  spirally  cut, 
5oft-ndjl>er  tul>e,  with  n  small  wick  of  gauze  placwl  loosely  in  its  lumen 
(Fig.  -lOO),  into  the  nmstoid  wound.  After  two  years  of  such  pnictiee 
he  is  convinre*!  that  healing  takes  place  more  certainly  and  rapitJIy  than 
it  did  in  the  cases  previously  dressed  with  gauze  more  or  less  packet!  into 
ihc  wound.  A  small  wick  of  gauze  is  also  placed  in  the  external  auditory 
meatus.  The  outer  absorlwnt  and  y>rotective  and  absorl)ent  dressing 
consists  of  gauze  pads,  5x0  inches,  placed  over  the  auricle  and  mastoid 
wound,  and  held  in  position  with  a  bandage  applied  in  fan-shape  or  a 
half  figure-of-eight. 

The  Imndage  .should  not  be  applied  under  the  chin  or  around  the  neck, 
as  it  is  uncomfortable  and  unnecessary. 


M«lh(Ml  of  rlotdnii  lh«  mfe«toi(t 
iiic-i>«OD  «fm  Uie  liniiik  iuiu<t(>iil 
VT'l'Rliun  io  uule  niAsinidUiii. 
Th«  spiral  rubber  luWniid  ikUM 
(Irkin  in  (ho  lower  angle  ol  Uir 
JnclNon  prevent  diafifur«ii«Mtt. 


In  fMrrforminji  the  BJmpli*  miutoid  njHVKliin  (or  aout*  maatcMdltij  il  u  tiiuiooMuary  la  nrpnas 
llw  cxMraAt  and  audilnry  mrfttu*,  &•  i»  sliown  in  the  dravrjnd.  Thr  drswlnxs  ttf  thu*  nuwJe  lo 
■how  iIm  uuucmicki  Imnduuuka  for  iMKbini  purpoaM.  and  for  nfnreruMin  deacribiDC  the  radit^kl 
*od  tha  memtonuutcnd  opcrmllona  (or  ohronic  nuutoiditiM. 
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The  AJter-ireatmctii. — Tlic  first  dressing  »houUl  be  rpinove<J  at  llie 
expiration  of  three  Hnys,  the  wound  cavity  gently  mopped  dn-  with  a 
eotton-wound  apphcator,  and  another  spiral  tube  dressing  inta*odiiced. 
The  meatus  should  also  be  mopped  until  freed  of  seeretions,  a  fresh 
gauze  wick  applied,  and  the  whole  covered  with  gauze  pads,  as  at  the 
first  difssing.  The  suture  shoulii  l)e  inspected  before  redressing  the 
wound,  and  if  stitch  aljscesses  are  present  the  sutures  should  be  removed. 
If  the  wound  is  healthy,  they  may  l>e  left  in  position  until  the  fourth  or 
fifth  day.  The  wound  should  l>e  dressed  daily  as  deserlhed,  until  the 
secretion  diminislies  tt>  a  small  amount,  after  wiiieli  the  lube  should  tie 
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[tuhher  clraiimce  tube  cut  w\<ini\y  wth  a  wick  of  gnus«.  Ihia  ia  lb«  only  tlrcMiita  tu<*d  by 
Ihe  aathnr  in  liis  raaatnid  wnuodA.  T^ie  uaiiu)  i^iut>  aiirt  i^nlton  dreuinc  are  pla^vd  fxl^rnolly 
nvcr  iTic  lubt  dreuuis.     Tde  *i>\nii  cui  prtivideK  for  dmiTinx^  Uie  wliole  IvngUi  ut  thv  lube. 

omitted  and  only  a  small  wick  of  gatiKC  introduced.  The  cavity  will 
then  rapidly  611  in  from  tlie  l>ottom  with  healthy  granulation  tissue,  and 
at  the  end  of  from  three  to  six  weeks  Ije  entirely  healed  with  a  slight 
depression  at  the  lower  angle  (tf  tlie  wound. 

In  exceptional  cases  infeclion  i»f  the  labyrinth,  sinus  thrombosis,  etc., 
may  develop  sulwquent  to  the  operation  and  modify  the  course  of  the 
reparative  process,  or  even  necessitate  the  adoption  of  other  sui^ical 
procedures  hereinafter  described. 


CHRONIC  MASTOIDITIS. 


Chronic  mastiiiilltis,  which  lias  resisted  simple  niethorls  of  treHtm«*nr, 
has,  during  the  past  fifteen  years,  been  chiefly  treated  by  the  radical 
mastoid  operation.  Two  years  ago  Charles  Heath,  of  r.*ondon,  ealleil 
attention  to  the  brilliant  results  he  obtained  by  a  lesi?  radical  procedure, 
whereby  the  hearing  was  greatly  improved  and  the  discast^  appan?ntly 
cured.  Since  then  the  autlior  has  performed  twelve  meatomastoid 
operations  with  good  results.  Koerner,  Stacke,  and  others  previously 
ileseribrti  an  operation  .*<imilar  to  that  describe*]  by  Heatli.  My  method 
ditfei-s  from  theirs,  in  that  I  make  a  complete  exenteration  of  all  (he 
jmcnniatie  ei*lls  of  the  temporal  bone,  as  in  the  radiral  operation,  mid  I 
call  the  methwi  the  meatomastoid  <)peration.  The  (a)  railical  and  the 
(6)  meatomastoiil  operations  will,  therefore,  be  describe*!  as  remedial 
measures  for  the  cure  of  chronic  mastoiditis. 

The  Radical  Mastoid  Operation.  —  Technique. — The  pati**nt  is 
prcpareil  as  fur  the  siiiipU-  rua.sloid  operation  in  iieute  mastoitlitis.  The 
mastoid  antnini  and  cells  are  exenterated  as  in  the  shnple  operation  in 
aoiite  mastoiditis.     (See  Simple  Mastoid  Operation,  Figs.  390  (o  398.) 
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The  Removal  of  the  Posterior  M'ttll  of  the  Bony  Mealvi. — Havinp  com- 
pletetl  the  exenleralion  of  the  ina.stoi<l  aninini  and  cells,  llie  jjosterior 
wall  of  tlie  hoiiy  meatus  is  n'lnoved  with  a  rhisel,  as  shown  in  Fig.  401. 
In  the  removal  of  this  wall  there  are  cert/iin  anatomical  structures  which 
may  be  injurerl  if  due  care  is  not  exercised  to  avoid  them.  These  struc- 
tures are  the  facial  nerve,  the  external  or  horizontal  semicircular  canal 
(Fig.  4011,  and  the  dura  of  the  mirlille  fossa  of  the  skull.  The  facial 
jiervc  emerges  from  the  petrttus  portion  of  the  temporal  bone  and  passes 
backward  along  the  su[>erior  margin  of  the  inner  wall  of  the  cuvum 
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llie  ■iialomlRal  lunalmarks  mtt^t  lh«  complete  vKCDleralJuD  of  lbs  maatotd  prot-Fsn  ntitl  cavun 
lymimiu.  a.  llie  niuinl  window;  b.  ridn  of  borisooult  HtnidreuUr  cttOAl;  c  lb«  facbl  rid|>; 
rf.  the  i>in|M!«  in  the  oval  window;  *,  Itie  duim  of  th»  mifkUe  fOMB  expoaed  llirou(li  o  pctforalioo 
in  the  tegiiMnt  kiilri. 

tvmpani  jitst  alwve  the  oval  witulow.  It  then  courses  downward  across 
the  inn<'r  and  inferior  wall  of  the  aditus  ad  antrum,  immediately  below 
the  upper  anil  deeper  portion  of  the  bony  wall  of  the  meatus  (Fig.  401  c). 
From  thence  it  passes  downward,  deeply  buried  In  the  plate  of  Iwne 
fonniiig  the  posterior  wall  of  (he  auditory  meatus,  and  emerges  Just  an- 
tsiior  to  the  styloid  prtM-ess.  The  nene  is  most  liable  to  injury  in  remov- 
ing the  posterior  meatnl  wall  directly  over  the  aditus  ad  anlnim,  as  it  is 
only  pniterteij  in  this  area  by  a  thin  but  dense  bony  covering.  Shoidd 
the  cliisel  by  any  mischance  cross  the  space  of  the  aditus  ad  antrum 


788 


THE  EAR 


(channel  of  comnninication  In-twccn  the  caviim  tNinpani  and  the 
toid  antrum)  to  its  inner  and  inferior  wall,  across  which  the  facial  ner 
passes,  facial  paralysis  may  follow.     In  the  removal   of    tlic  posterior 
wall  of  tlie  meatus  the  luotv  superficial  parts  may  be  removeti  without 
fear  of  dumagiiig  llie  facial  nen-e,  while  the  deeper  portion  should 
removed  with  due  regard  to  the  facial  nerve  which  passes  through  it 

Afler  the  facial  ner\e  crosses  the  floor  of  the  a<litiis  ad  antrum  it  tur 
sharply  downward  and  omcrj;cs  near  the  styloid  process.  As  it  makes 
the  Ih'ikI  (Fig.  401  c)  it  rises  almost  to  the  level  of  the  anterior  portion  of 
the  annulus  tympanicus,  to  which  the  niembrana  (nnpani  is  attached.  Il 
is  obvious,  therefore,  that  the  lower  portion  of  the  posterior  wall  erf  the 
meatus  cannot  lie  removed  deeper  than  the  annulus  ^*mpanicus  without 
injuring  the  facial  nerve. 

To  recapitidale:  The  upper  portitm  (erect  position)  of  the  posterior 
wail  of  the  meatus  may  be  removeil  in  its  entirety,  or  down  to  the  wlitiis 
ad  antrum,  whereas  the  lower  portion  should  only  lie  removed  thm'n  to 
the  level  of  the  untiulus  tympanicus  or  drumheatl.  The  complete  re- 
moval of  the  wall,  in  so  far  as  it  is  compatible  with  the  integrity  of  ihf 
facial  nene,  is  shown  in  Kig.  401.  In  the  meatomastoid  operation  ibe 
removal  does  not  inrhide  the  annulus  tympanicus.  When  compleleljj 
remove<l,  the  iip])cr  imny  wound  extends  inward  at  almost  right  angla| 
to  the  lateral  plane  of  the  head,  whereas  the  inferior  Ininy  wound  exteiMls 
inward  and  ujiward  at  an  acute  angle  to  the  lateral  plane  of  tlie  head. 

Another  important  anatomical  structure  in  the  immediate  vicinity  of 
the  facial  nerve  as  it  crosses  the  fl(Mtr  of  the  aditus  a<l  antrum  is  the 
externjil  or  horizontal  semicircular  canal  (Fig.  401  r).  It  is  localeil  a 
little  above  and  behind,  and  more  superficially,  than  the  facial  nerve  al 
this  point.  The  precautions  taken  to  avoid  injur}'  to  the  facial  uenf 
will  at  the  same  time  protect  the  semicircular  canal.  Indiscriminjite 
curettage  of  the  inner  wall  of  the  cavum  tympani  (middle  ear)  may  injure 
either  the  facial  nerve,  the  semicircular  eunal,  or  the  stapes  and  oral 
window  (Fig.  401  rf).  M 

All  the.se  structures  .shouli!  Ik*  constantly  held  in  mind  (hiring  the  rr*" 
moval  of  the  posterior  bony  wall  of  the  nieatu.'*.  The  dura  of  the  middle 
fossa  (Fig.  401  e)  is  in  but  slight  danger  of  exposun*,  and  even  when  ex- 
posed the  danger  of  infection  is  slight,  as  the  pathogenic  microdrgaDi.s! 
of  chronic  infection  are  but  moderately  vinilent.  One  of  the  grcali 
olijections  to  the  radical  ma.stoid  operation  is  (hat  the  hearing  is  u.suall 
impaired  hy  it,  especially  after  a  period  of  one  year.  The  impairniei 
of  the  hearing  is  due  to  two  factors,  namely:  (a)  to  the  displaeemeni  ti 
tlic  f(x>t  plate  of  the  stapes  in  the  oval  window  (Fig.  401  d)  at  the  time 
of  the  operation,  and  (6)  to  the  gradual  displacement  and  fixation  of  ti 
foot  plate  of  the  stapes  by  cicatrices  and  contraction  sub.sequent  to  tli 
operation.  On  the  other  hand,  it  is  claimed  that  the  radical  operati< 
is  justified,  because  in  many  cases  it  is  the  only  known  procedure  th»t 
will  cure  the  chronic  otorrhea  and  protect  the  patient  frrjm  the  dangrflH 
incident  to  such  a  pathogenic  process  in  the  temporal  bone.  Life  iof 
surancc  companies  have  justly  refused  policies  to  persons  affected  with 
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chronic  oturrheu,  and  have  granted  ihetn  when  an  aural  surgeon  of 
repute  made  a  written  statement  that  they  were  cured  by  the  radical 
operation. 

With  these  facts  in  mind,  the  radical  mastoid  operation  Ims  l>een  and 
is  still  a  justifiable  procedure  in  properly  selected  cases.  It  is  impor- 
tant, however,  that  the  surgeon  sliould  take  every  precaution  in  the  per- 
formance of  the  operation  to  preserve  the  hearing  as  much  as  possible, 
consistent  with  the  safety  to  the  life  and  health  of  the  patient.  In  order 
to  do  this,  the  stapes  an(i  the  oval  window  should  l»e  respected  in  the  per- 
formance of  the  operation.  Furthermore,  the  extraction  of  the  stapes 
from  the  oval  window  opens  an  avenue  of  infeotion  to  the  labyrinth, 
which,  if  it  occurs,  means  the  almost  certain  loss  of  hearing  in  tlie  ear 
under  operation.  Fortunately,  infection  has  rarely  occurred  when  this 
accident  has  happened  in  the  course  of  the  radical  operation,  as  the 
infective  bacteria  are  usually  of  low  vinilency. 

'ITie  removal  of  the  posterior  Imny  wall  of  the  meatus  converts  the 
cavum  tympaui,  mastoid  antrum,  and  the  mastoid  colls  into  one  large 
irregular  cavity  (Fig.  401),  which  is  easily  drained,  and  if  the  plastic 
surgery  of  llie  meutal  skin-Haps  is  properly  execute*!,  results  in  a  cure 
of  the  disease  in  more  than  S,)  per  cent,  of  the  cases. 

The  Removal  of  the  Malleua  and  Incus. — I'he  removal  of  the  malleus 
and  incus,  or  their  necrotic  fragments,  is  an  essential  part  of  the  radical 
op<*ration,  as  it  has  been  held  that  if  they  are  left  in  position  the  attic  of 
the  middle-car  cavity  will  not  lie  sufficiently  drained.  This  is  true  to  a 
decree,  as  the  bo<lies  of  these  Iwnes  partially  form  the  fl<M»r  of  the  attic, 
and  tlieir  presence  interferes  soraewluit  with  the  exit  of  the  .secretions 
from  the  attic  or  upper  portion  of  the  cavum  tympani.  Furthennore, 
the  complete  removal  of  the  bony  partition  involves  the  fracture  and 
removal  of  a  portion  of  the  unnulus  tyrapantcus,  to  which  the  membrana 
tympani  U  attached.  This,  in  addition  to  the  fart  that  the  incu.s,  the 
long  process  of  which  projects  Imckward  into  a  sulcus  of  the  bone 
forming  the  wall  of  the  aditus  a<l  antrum,  would,  in  many  instances, 
be  dislocated  an<I  thus  rendered  useless  as  a  functionating  mechanism 
of  the  ear. 

For  lUpsf.  Reasons  the  malleus  an<l  incus  should  Iw  removed  in  per- 
forming the  radical  operation,  and  the  stapes  left  in  xihi. 

The  technique  of  tlie  removal  of  the  malleus  and  incus  is  com- 
paratively simple  if  the  skin  incision  or  incisions  have  been  sufficiently 
extended  to  allow  the  complete  exposure  of  tlic  auditory  meatus  and 
cavum  tvmpani.  The  primary  skin  incision  (Fig.  387  a  a')  should,  at  its 
upper  limit,  extend  one-half  inch  more  anteriorly  than  in  the  simple 
mastoid  operation.  This  will  allow  the  auricle  to  be  retracted  far  enough 
forward  to  expose  the  meatus  and  cavurn  tympani. 

When  the  posterior  bony  wall  of  the  meatus  is  removed,  the  middle- 
ear  cavity  should  be  packed  with  cotton  saturated  with  a  1  to  2000  solu- 
tion of  adrenalin  chloride  to  check  the  hemorrhage.  After  the  lapse 
of  five  minutes  it  should  be  removed  and  the  contents  of  the  cnvum 
tympani  inspected.     The  manubrium  or  handle  of  the  malleus  should 
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may  be  removed  with  a  small  curette,  thouf^h  the  danger  of  dislocating 
ami  cxtractijig  the  stapes  is  tlicreby  increase*]  (Fig.  403 ,i. 

The  Removal  of  Necrosed  Bone  from  the  Caruiii  Tympani. — Necrosis 
of  the  tf^mcn  tvinpani  (roof  of  the  iillie)  is|)re.sent  in  a  majority  of  the 
suhjecLs  of  chronic  mastoiditis,  a  fact  wliich  gives  coh)r  to  the  claim  that 
the  radical  o]>erati"n  should  always,  or  at  least  ustially,  lie  perfornied 
in  these  cases.  This  jiluLse  of  the  subject  will  be  more  fully  discussed 
iiiiilcr  the  ineatomastuid  operation  in  chronic  mastoiditis. 

Tto.  404 


^ 


The  eitrvtIiMtB  ot  lliv  tyni|iftiil«  frnd  of  ili«  Ku*liu-hUn  luli«<  l»  rnii>^  it  t<i  cl'tw. 
bun  at  corctte  ibuiilil  be  uacil  tn  rmdi  IIib  uthmiu  at  tlie  tubs. 
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All  necrosed  tissue  in  the  tegmcn  tynipnni,  or  elsewhere  in  the  walls 
of  (he  cavum  tyiiipani,  should  Ik*  carefully  hiit  thoroughly  removed  with 
a  smalK  shar|)  curette.  The  region  of  the  oval  window  and  the  promon- 
tory, as  well  as  the  external  scmiciR'ular  canal,  should  be  inspeetet],  under 
adi*cnalin,  with  a  str<jng  reflected  light  for  neercjsetl  bone  and  granulation 
tissue,  and,  if  found,  the  proper  surgical  procedures  should  be  instituted 
to  remove  the  conditions  of  the  lal)yrinth  which  the  necrosis  and  grannla- 
ticui.s  inflicale  are  present     (Sec  Sui^ery  of  the  I*ab\Tinlh.) 

The  Curritatje  of  the  Kusiachian  Tithe. — Many  faihm»s  attending  the 
rndieal  itiaslold  operation  arc  uUrilmled  to  the  infecteii  and  puniletit 
discharge  from  the  tympanic  en<i  of  the  KustacKian  tulw  into  the  ra\'um 
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tympani,  subsequent  to  the  operation.  With  this  fact  in  view,  it  has 
been  recommended  that  the  tympanic  end  of  the  tulw  should  l)e  curetted, 
or  burred  out.  to  promote  its  closure  by  granulation  tissue  and  cicatricial 
contraction  (Fig.  404).  The  author  lias  repeatedly  performed  this  pro- 
cedure, witfi  an  almost  unbroken  record  of  failures.  He  attributes  the 
failures  to  the  fact  that  in  nearly  every  iastance  the  suppuration  within 
the  tube  had  its  orijjJn  either  in  a  chronic  epi[jhar}'nKitis  or  a  chrome 
ethmoidal  and  sphenoidal  infection,  to  which  the  pharyngitis  is  often 
due.  It  may  also  have  l>een  due  to  the  fact  tluit  too  large  a  burr  was 
used.  To  be  successful,  the  burr  sliould  l«;  small  enough  to  rejieh  to  the 
isthmus  of  the  Eustachian  tube.  If  the  sinus  disease  and  epi pharyngitis 
were  first  correcte<i,  the  curctlajCc  of  the  Eustachian  tube  would  almost 
invariably  result  in  it?  permanent  closure. 

The  Plant ic  Suryertf  of  the  C^Uanfiom  Meatus. — ^The  success  of  the 
radical  mastoid  operation  often  Inrjjely  de]>ends  upon  the  proper  use  of 
the  skin  of  the  auditory  meatus  in  lining  the  Iwny  cavity  of  the  mastoid 
wound.     The  bone  of  the  mastoid  process  is  frequently  sclerosed,  and 
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jiffords  scant  soil  for  the  fonnatiun  of  j^ramdation  tissue  with  an  epider- 
iiiid  covering.  The  gnmulutiuii  (issue  in  such  subjects  is  poorly  uo*tT^ 
islied,  as  the  bloofi  supply  from  the  underlying  bone  is  scant,  and  infco 
tion.  therefore,  often  occurs.  The  reparative  process  is  thus  hindered, 
and  the  after-trcutment  may  be  extended  over  a  period  of  several  monlhi- 
This  deplorable  state  tif  aifairs  may  be  largely  overcome  by  the  itropet 
disposition  of  the  mcatal  skin-(laps  against  the  bony  walls  of  the  mastoid 
wound.  The  pia.^tic  flaps  thus  reflected  become  adherent  to  the  walls  of 
the  mastoid  wound,  and  thus  immediately  cover  a  large  portion  erf  the 
l)0[ie  which  would  otherwise  have  to  depend  upon  the  reparative  gmnu- 
latioii  tissue,  springing  from  the  bone  Iti  addition  to  this,  the  full  blood 
supply  of  the  meatal  flaps  ensures  the  rapid  extension  of  graiiulution 
tissue  from  their  edges.  The  .scant  Itlofxl  supply  from  the  sclerotic  honr 
of  t!ie  mastoid  process  is  thus  eomplimentefl  by  tliat  of  the  meatal  skia- 
flaps,  and  a  speedy  regeneration  antl  epidermixation  of  the  entire  roi** 
l<)i<I  wound  may  l>e  confidently  expected.  In  exceptional  cases  it  will  br 
n^Tessaiy  to  resort  to  plastic  skin-flaps  from  the  margins  of  the  mastoid 
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wound,  or  upon  Thiersch  grafts,  as  recommended  hy  Clxaries  B&llance. 
(See  Thiersdi  Grafts.) 

N^lTie  fechniqiw  of  the  formation  and  npptieation  of  the  plastic  flaps  of 
the  meatus  to  be  deseribed  Is  in  the  main  after  tlie  methotl  recommended 
by  Ballance.  The  form  of  the  flaps  is  after  Ballance,  while  tlie  methfxl 
of  suturing  to  hol<l  tliem  in  position  is,  so  far  as  the  author  knows, 
orif^ina!  with  him. 

Before  making  the  incision  in  the  meatus  all  the  tissue  on  the  posterior 
surface  of  the  cutaneous  meatus  should  be  removed  with  short,  stout, 

Fiti.  40ft 
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RenuwIiiK  Uw  AbroiM  «i»J  mnwiolitr  liwiuf  (r**B  Hi*  fM»t*rior  Furfiiro  f>f  iJiP  ptitjiiirtm> 
TTTlTlir  And  eonrliA,  itit>]iaral4iry  l^i  innkidK  llic  iilnolio  tn'-JilAl  lUii.v 

curved  scissors  (Fig.  405).  This  shuuld  be  carried  to  the  extent  shown 
in  Fig.  407,  which  shows  the  wfiole  of  the  nuatus  and  a  ptirtion  of  the 
concha  divested  of  all  tissue  except  the  cartihige  of  tlie  concha.  'I'he 
skin  of  the  concha  is  iuclude<l  in  the  plastic  flaps.  This  extensive 
removal  of  all  the  tissues  covering  the  pasterior  half  of  the  meatus  and 
a  iMjrtion  of  the  concha  is  exsnitial,  l)ccause  by  sn  deuiuliug  them  the 
meatal  Ha|)s  can  Ix'  more  perfectly  and  extensively  upplie*!  to  the  Imuy 
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walla  of  the  niastoii]  wound.  It  is  obvious  that  the  meatal  flaps,  with 
the  thick,  (ctKlinoiis,  Hhrons,  miisnihir,  ami  rarti heinous  tissues  attached 
to  them,  coultl  not  U'  pmi^'rly  rcflrctcd  anil  ariapt<'d  to  the  walls  of  the 
iciastiHil  wound. 

Having  prepared  tlie  meatus  an*l  concha  as  described  in  the  preceding 
paragraphs,  and  as  shown  in  Fig.  4(17,  the  Ballance  incision,  somcttraos 
referred  to  as  the  "shepherd's-erook"  incision,  should  Ije  made.  White 
it  is  l)j  no  means  a.s  ea-sj*  to  do  as  might  he  inferre*!  from  the  seheinatic 

Fio.  407 


Th«  BallBRce  JDHniim.     Tltf  itrmiitlit   (lorliun  u  ma<le  in  th«  poaterior  inTtdnr  tnnina  «|  it* 
mrntun,  luid    the  cim-H   porlioD  in  thv  o-Hiclia.     Titc  nurt-vd  povtioa  ahovlJ   tw  m»dc  inn  tfct 

miteriiir  a«ii**l  o(  l)ip  i-udchn  (I'ig-  410)- 


(Irawing,  it  is  nevertheless  coinpanitivcly  ea,*^*  if  the  superfluous  tissue  is 
removed  jls  recommended.  The  bladesof  a  sIen<UTdivii Ision  forceps  (Fijp. 
40S  and  4U0)  sl]oiilil  he  introduced  into  the  meatus  with  its  tips  at  the  inner 
(tkI  of  the  meatal  tulK'.  The  blades  should  l>e  spread,  to  put  the  meatal 
tube  upon  a  slight  tension.  The  blades  of  the  divulsion  forceps  should 
ix'  so  placed  as  to  have  tEie  open  space  between  ihem  at  the  potslrrinr 
inferior  segment  of  die  tuljc,  as  the  .straight  ineisi4>n  should  i)c  made 
through  this  portion  of  the  meatus,  while  the  eurvc<l  portion  is  made 
from  the  anterior  surface  of  tlie  auricle,  us  shown  in  Fig.  410.     If  the 
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cartilflgc  of  the  conclial  portion  of  the  upper  flap  lias  not  already  been 
removed,  it  slicnild  ite  doiif  at  this  tinu*. 

Buitance  stitches  the  flaps  to  the  posterior  fleshy  surface  of  the  ante- 
rior or  auricidur  flap.  A(r(»rdinp  to  tlie  author's  method  the  plastie 
mental  flaps  are  anrhon'4)  to  the  posterior  mastoid  flii]>s^  as  shown  in 


Fig.  40S 


Allport'*  mMttuk  cllvulnnr. 

Figs.  411,  412  and  413.  Two  sutures  arc  used  in  the  superior  meata] 
flap,  one  in  the  eonchal  portion,  and  one  in  the  nieatal  portion.  Only 
one  suture  is  used  In  the  ahhreviated  inferior  mcutai  Hup  (.I'ig-  412). 
One  thread  of  eaeh  suture  is  introdneetl  lK*neath  the  skin  and  sidxjuta- 
neous  tissue  of  the  posterior  mastoid  Ha]»  for  a  distance  of  three-quarters 

Pto.  400 


ShmriuK  Iho  mrlhod  of  splitlinc  tba  pucterior  wmll  of  th«  vkia  ummIui  to  eonwrt  it  into  iUpa 
for  rpflrriinc  Into  thr  upper  anil  luwn  iKiriioiw  i^T  lh«  iiuutoiii  lNin«  mvity  W  pnnnut*  rntilJ  nimI 
c(iini>tett>  cpUiertnitAtiiin  of  Uh  ouKacv  ftfl«r  tfap  tftiliriU  moMtniil  Mti«>ralion. 

of  an  inch,  and  then  through  the.se  tissues  to  the  surface  of  the  skin. 
The  other  thread  of  eaeh  siilun*  is  placed  in  the  primary  mastoid  in- 
cision (Ki)(s,41I,4l2an<l41.'i).  Uefore  piercing  the  mastoid  skin  with  the 
.sutures  the  auricle  and  mastoid  Hitps  should  he  phteet)  in  their  proper 
relations  to  the  head,  and  traction  shtaild  be  made  upon  each  suture  until 
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tlii-  flaps  assume  the  proper  position  in  the  mastoid  wound.  Tiic 
conchal  suture  should  be  thus  te-stcf!  and  its  location  dctonnined.  The 
meatal  suture  of  the  superior  nieatal  flap  should  next  bo  tested,  and, 
Hnally.  the  inferior  meatal  suturt.'  .sjitiilarly  tested,  the  flaps  proi)erly 
located,  and  stitches  in  the  posterior  mastoid  flap  placed  acconliii^ly. 
The  ends  of  the  sutures  sliould  tlieu  be  secured  with  artery  forceps  until 
tlae  mastoid  incision  Is  completely  elose<I  by  sutures.  The  anchor 
siiture.s  should  then  be  tieil  over  .small  rolls  of  gau7.e  (Fips.  41Uand4l4), 
!>eginning  with  the  upper,  and  thence  (o  the  lower  ones,  until  the  flaps 

F^.  413 
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Till  pudauricular  iaaditoM  pIrHHl,  and  Uie  wichur  nitiUBs  tbd  avw  small  rolLi  uf  ibuh.  11te 
Miflxir  HUliinw  rHract  thi!  piMitM-  iiimiI*!  ftniM  Inlo  llie  tiiiutnjcl  wntiiitl  wlifi)  lh«r  brrtoite  miIKm- 
Mii  «imJ  iiNnially  cover  ilj«  bi>riy  Hurfacc  wirli  trui!  *kitt.  'Hie  wlH>k>  aurfiu-v  in  fiually  i.vjvm(l  l>> 
exiMiNoo  fmm  llie  bonleri  ui  lh«  itljuilir  fln|>K. 


E,Hsume  the  desired  positions  in  the  mastoid  wound.  The  upper  flap  is 
drawn  aj2;ainst  the  roof  of  the  mastoid  wound  while  the  lower  flap 
is  drawn  over  the  facial  bridge.  The  bony  walls  being  removed,  and 
the  cutaneous  flaps  reflected  into  the  mastoid  cavity,  and  iMTmanent 
free  draina>;e  and  ventilation  of  the  middle-ear  and  mastoid  cavities 
thereby  assured,  the  dressings  may  be  uppliwl  ria  ihe  external  aiidilorv 
meatus,  as  shown  in  Fig.  414.  Other  nieditnis  of  making  t!ie  pinstic 
meatal  flaps  are  shown  in  Figs.  415  to  ll'O. 


HASTOlDlTiti 

gauze  airr  in.sertoil  thrnufjli  tlir  oiilut^ed  mnitiil  <>|HMiinj;  in  thf  concha 
(Ki>;.  414)  instead  of  throu^^h  the  postauricuhir  woiim].  The  distJil  I'ml 
of  the  tiibc  is  placed  into  the  deepest  portion  of  the  ruastoiil  wound. 

Fki.  -tlO 
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Hhuwinit  the  TmiiUimnn  tunouo  Qmv.  wlikli  bIiquU  be  nflpcb!*!  into  lh»  loutoid  wnuiict  and  ImM 
in  a|i|K>iititpn  to  its  piMtriinr  KUrfktrv  by  hiiibII  pMseto  of  Itttuw  pa4.>kcd  i^v«f  i^nrjtiW  Mi^iiibrsaa. 
Rniiuve  the  KAUie  In  roTty-«i(bt  tiourv. 

This  should  be  removed  on  tiie  fifth  day,  or  earlier  if  the  temperature 
persistently  remains  iilM)ve  101°,  or  if  severe  pain  develops  and  per- 
sists. The  wound  slinuli]  he  mopped  dry  with  a  cotton-wound  appli- 
cator, inapectetl  for  exiilH*r<»nl  gninulations.  and  a  fresh  sterilized  tube 
and  gauze  inserted.  If  exul)erant  granulations  are  present,  they  should 
be  reduced  hy  painting  them  with  carbolic  acid,  and,  after  the  lapse  of 
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nti.  417- — The  I'flti-w  |ila*iic>  liK'iiMiii)  "I  tlt«  iiioMlat  akin. 

Vut.  418. — The  jMiMfn-Stsrkc  iitulir  inviMoa.  lliiit  (lap  aliould  >>c  uwd  wlt«D  the  n^iu^M 
•iniu  nod  juxuUr  bulb  ftr«  axpaa«<).  Th«  Sap  la  turned  downwmnl  and  bnekimnl  aad  thua  oovera 
ihftM  *r«iu. 

one  minule,  with  ulw)hiil,  to  cheek  the  action  uf  the  acid.  ITiis  method 
of  treatnu-nt  .shonlil  In*  continuerl  daily  for  ten  days  afttT  the  operation. 
Af  tifr  this  the  tube  may  be  abandoned  and  a  small  wick  of  gauze  inserted 


Fii;.  '120. — \  culliijldii  (Jreflsius  Li»«l  in  ttiu  uflt'r-trcntiUEnl  of  up«raUve  tnnat odditis. 
wick  of  sauM  ia  iiuM<rU>d  into  tbe  nuutaid  wouad  tbroiij^b  tba  exteriul  mektui  Wril  covwW  i 
a  film  of  eotton,  whfoh  u  tlien  MturKird  witb  an  rther  tnlutlon  of  eoUodloo  lo  seal  it. 

Vu:.  42\  .—TUr  •p[>pAnitii:e  id  tliv  ronrlm  auil  (•xtetnaJ  «<ulilcuy  lueatiu,  afler  bcaJini  it  < 

to  catch  the  secretions  drawn  out  bv  the  gauze  wick.  T^ATge  pniU  Mt 
placed  over  the  auriele  ami  mastoid  region  an<l  seciirc^d  with  l!ic  fan- 
shaped  bandage.     After  the  tenth  day  the  iorvc  gauze  pad  and  ItaiidAgc 
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niav  lie  oiuilted  and  (he  dre&iiug  applied  in  the  cavity  of  the  auricle 
iiiste&d.  This  should  be  securetl  in  place  l>y  putting  a  thin  film  of  cotton 
over  it  (Fig.  420)  and  painting  it  with  an  ethereal  solution  of  collodion 
(Pierce).  The  mastoid  wound  usually  becomes  covered  with  squamous 
epithelium  in  from  three  weeks  (o  two  months,  though  the  process  may 
cover  a  longer  period  of  tune.  Various  factors  may  cause  a  prolonga- 
tion of  ',the  period  of  repair,  chief  erf  which  are  suppurative  inSam- 
mation^of  [the  epipharynx,  ethnioiditis,  sphenoiditis,  and  a  secondary 
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Ilia  ramo vol  nf  Lbo  posterior  wnll  ot  th«_pxleriuU  ftuUitary  aimiiu  down  to  itwMUiiiliM  lympAiiiriiH 
in  ihi>  moBlamftstold  Dpemlion.      DommI  Unee  htUiontc  tite  unount  to  ba  nmuived. 

infection  of  the  Eustachian  tube.  Certain  constitutional  dyscrasia.^,  as 
syphilis,  tuberculosis,  and  struma,  may  also  lower  the  vitality  of  the 
tissues  and  prolong  the  reparative  process. 

The  tlLsfigurenient  following  tlie  Hallance  plastic  mental  flaps  is  slight 
(Fig.  421).  It  should  i>e  .said,  hciwever,  thai  chondritis  of  the  auricle  with 
marked  shririkagt*  und  ilefomiity  may  follow  any  of  the  plastic  operations 
which  irK'lude  the  cartilagi;  of  (hccotu-hn.  Kvery  effort  shouki  be  made 
to  prevent  the  infection  of  the  wound  either  during  or  after  the  operation. 
61 
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Tilt*  i'ilgt's  nf  tlie  coiiclml  wuun<i  should  be  tout'hetl  with  carhoHc  lu'wt . 
seal  up  tlin  lympli  sjiacrs. 

The  Meatomaatoid  Operation.— ^This  operation  maybe  called  a  modili 
radical    innstoid  operation,  thoiifjh    it  <loes  not    inchide  the   exposu 
of  the  niid<ile  ear.    It  does,  however,  inctiule  the  pla.stic  nieaial  flal 
and  the  removal  of  the  posterior  bony  wall  of  the  ineatu.s  down 
the  annulus  tympanicus.     Tlie  postaiiricnlar  wound  is  closed  as  in  tli 
ra<-lical  ofieratiuii,  and  the  dressings  are  applied  through  tlie  toncho- 
itif^iLal  wniiiid. 

The  advantages  claimed  for  this  operation  over  the  radical  operation 
in  chronic  mnsloiditis  are:  (o)  The  preservation  of  the  functioD  of  the 
middle-ear  contents,  and  of  the  membrana  tympani;  (fe)  an  inipro» 
ment  in  (he  hearing,  whereas  in  the  radical  operation  the  hearing  ^ 
eitlier  unchaaigcd  or  impaired;  (r)  the  perforation  in  the  menibnina 
tympani  cavity  often  closes,  after  the  necrosis  and  granulations  huA 
dlsappeare<l;  (d)  the  secTelions  from  the  antrum  and  mastoid  cells  drafl 
into  the  auilitory  meatus  through  the  opening  in  the  posterior  wall  m 
the  men  Ins,  thus  relieving  the  Kustachian  tul>eof  the  excess  of  secretion^ 

The    principle  upon  which  the  oi)eriition  is  ba«ed  is,  that,  if  am 
drainage  it  provided  the  infcpti(ruJt  pror^M  tendx  to  aiibstdf.    The  remo 
of  the  posterior  wall  of  the  bony  auditon'  meatus  and  the  retraction 
(he  plastic  mcatal  skirj   (laps  into  the  mastoid  woimd  provide  for 
drainage  of  the  mastoid  antrum  and  cells,  and  thus  remove  the  stnsa 
from  the  Eustachian  tube.    The  Eustachian  tube  being  relieved  is  usuallr 
ample  to  drain  (he  cavninn  tympani,  even  when  chronically  infected. 
a  result,  the  resistance  of  the  diseased  membrane,  periosteum,  and  boi 
is  increased,  and  the  infection  gradually  subsides.     The  mucous  mei 
brane,  periosteum,  and  hone  become  healthy  and  "heal  out." 

Heath  clatnis  that  the  removal  of  the  fragments  of  tjie  malleus  a 
incus  often  disturbs  the  relation  of  the  stapes  to  the  fenestra  vestibu' 
(oval  window),  anil  thus  impairs  the  hearing.  Tliat  is,  the  stapetlius 
muscle  pulls  the  stajws  backwanl  an<l  <h"splac«s  die  font  plate  of  the  scapes 
in  the  wjikIow.  This  could  also  be  obWate<l  in  the  radical  operation  b| 
severing  the  tendon  of  the  stn|xxlius  muscle. 

The  reported  cases  have  been  so  few  in  number  that  it  is  impossi 
to  estinuile  the  place  the  operation  should  have  in  the  surgery  'if  chrnni 
mastoiditis.    The  irsults  tliiis  far  re|)orted  have  been  so  good,  and  1 
principle  upon  which  the  operation  is  based  appears  so  ratioual,  that 
technique  of  the  operation  is  herewith  given. 

Technique. — (a)  Prepare  the  jmtient  as  for  the  simple  and  radical 
mastoid  o|)erations. 

(6)  Expose  the  mastoid  antrum  and  cells  as  in  the  radical  o|>eration. 

(c)  Remove  the  posterior  l>ony  wall  of  the  auditory*  meatus  down  tM 
the  annuhis  tynipanicus,  hh  shown  in  Fig.  422.  At  no  time  during  th^ 
operation  should  the  membrana  tympani  and  tJic  ossicles  of  thr  c-avum 
^p'mpani  be  injured  by  prolfing  or  otlier  instrumental  ppocodure.  Tl«^ 
introduction  of  a  ]>robe  into  the  meatus  to  determine  Its  depth  and  ilirrtfl 
tion,  as  recoininetitleil  in   the  radical  openition^  should  be  studiously 


Hw  mnUonuutoHl  ufwniliuii  »imi<lete.  'I1>«  ourvtxl  cAnnutn  \a  ItuMiUMi  into  th«  uUliu  *(1 
witnjtit,  pn*|Mumiiiry  to  Itlumnk  >  lilitnt  of  Air  ttimuKli  ili«  Ckvun  lynt'^'i'i  to  removf  thr  Mficrv- 
t-iona  Mill  ilebii*.  Tltn  uuUiuf'i  mratua  mnKl*ir  niAJtM  lbs  vi«w  of  ibe  iDBiubraiia  Ompuil 
liondb)*  «luriac  Uiio  proewlure. 

to  fully  expose  (lie  inembraiiu  tyinpani  to  inspection  after  the  mirirle  is 
replace*!  nml  sntiirwl  in  position.  The  proper  prosceiition  of  the  aftep- 
trcHtinent  will  hirgely  (le|«'nil  upon  the  comjileteness  with  which  this  step 
of  the  operation  is  cjirrie^l  out. 
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{d)  The  pla.stic  ineatal  Baps  sliould  now  be  formed  as  in  the 
operation.  The  operator's  individual  preference  may  be  used,  though  ill 
esserilial  that  the  skin  of  the  concha  be  incluiled  in  the  flaps,  so  as  to 
enlarge  the  mcatal  opening  and  facilitate  tfie  apphcation  of  (lie  dress- 
ings to  the  mastoid  wound  and  tiie  inspection  of  llie  membmna  tymp 
Personally,  I  have  found  the  Ballauce  incision  the  most  sutisfactori- 
this  purpose.  The  reader  is  referre<l  to  Figs.  400  to  419  for  the  dctaiS 
of  the  vuriou.s  plastic  nieutal  flaps,  with  the_^suggesrion  that  in  applWng 
them  to  this  o[)cnition  they  shoulci  be  so  utilized  as  not  to  ol^truct 
the  opening  made  by  the  removal  of  the  posterior  bony  wall  of 
auditory^  meatus. 

Fid.  425 
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SohctDB  of  the  ear  ■bowiuf  the  mHhod  oT  clcmruluB  the  tytnpwtie  cavity  after  tha 
luid  opcratiriii.     ap,  nuuluid  ceUa:  b.  uiitruiu:  c,  aditw  ad  antnim;  d.  fflembTmna  tjrmpaai: 
perforatinn  in  tlic  mrmhrana  t^nipniii;  /,  Minulux  tytnpanictu:  A,  «xt#rnftl  luratu*.  Uie  ptaMriv 
waD  of  which  it  moored:  i.  the  auriclr;  i.  silwr  t-annula  iolrwiuced  thnucli  Uie  upminc  in  IW 
pooCerior  (JiicniitK  in  the  miatui.  and  llwtive  forward  into  th«  aditua  ad  antrum  t:;   %ir  piMmn 
a|q»tled  with  a  rubber  bulb  forc«»  the  necretians,  Knujulatiim*.  eto..  from  the  (jrmiADic 
Oiruuich  tlie  pcrfuiatioD  («)  in  the  mcMbrana  tympani  into  the  lacatiu. 
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(e)  Retract  the  meatal  plastic  skin-flaps  with  the  author's  retmctor 
(Fig.  423)  to  bring  the  membrana  tympani  into  view,  as  shown  in  Figs.  4'Jl 
ami  424.  This  will  greatly  facilitate  the  tiexl  step  in  die  operation,  us  it  i^ 
necessary  to  see  the  membrana  tympani  during  its  perfonnance.  If 
meatal  retnu  tor  is  not  use*i  the  nieatal  flaps  will  constantly  olistnict  i 
view  and  hinder  tlie  operator  in  his  work. 

(J)  In.sert  a  cannula,  as  re<'oniuiended  by  Heath,  into  the  aditus 
antrum  via  the  antrum  (Figs.  424  and  425),  and,  with  an  attached  rubli 
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lMiIl),.sen(]  blHstsof  airintn  tht>caviinit}'m{)uiii.  The  secretions  anil  petlun- 
(-ululoil  ^granulations  wlUiin  the  middle-car  cavity  are  thereby  blown  out 
through  the  perforation  in  the  mcmbrana  tvmpani  into  the  auditory 
tiieatus.    'ilie  middle  ear  may  also  be  irrigated  with  the  same  apparatus. 
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naj<dc'i>  tuuid  hiirr. 


ig)  If  granulations  or  poh-pi  are  thus  blown  through  the  perforation, 
they  should  be  grasped  by  srnal!  dressing  forceps  and  removed.  If  tliey 
Jippear  at  (he  perforation,  but  do  not  protrude  through  it,  they  may  be 
graspeil  by  gently  pressing  the  forceps  blades  (one  on  cither  side  of  the 
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A/lnr  tlU  viten'ttration  ut  i>«  nuuioUl  c«\\»  in  chronic  miiiloidiiif,  tliv  iiirfMc  ihould 
bo  nuMlii  »aiii»4l)  wilti  »  curvtt«  uitl  liurr.  ro  prtNiiote  m|iii|  kmliiic 

jierfuration)  against  the  margins  of  the  perforation,  thus  bringing  tliem 
within  the  grasp  of  the  forceps.  The  blasts  of  air  should  be  repeated 
until   all    tJic  secretions,   polypi,   and   dcbria  are   expelled    from    tlie 
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should  be  at  liand, 
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tympanic  c-avi 
selected  that 

may  pa.ss  so  hir  into  the  aditu^s  as  to  iJislorute  the  inrus  anil  tiius  iiu{iuir 
the  hearing.  It  may  be  necessary  to  modify  the  simpe  of  the  antral 
aspect  of  the  aditus  with  a  small  curette  or  hand  burr  (Fig.  426).  || 
adapt  it  to  the  cannula.  fl 

(A)  HLiviiig  reniove<l  the  secretions,  polypi,  and  debris  from  (he  tNift- 
panic  cavity  witii  the  air  blasts  and  forceps,  place  a  small  wet  pad  of 
cotton  over  the  {HTforation  in  the  uieinbranu  tympani,  and  a  sinall  plug 
of  the  same  tnuterial  in  (he  antral  end  of  the  uditus  ad  antrum^  to  ke 
the  blood  and  lx>ne  chips  from  etiteritig  the  middle  ear. 

(i)  Anchor  the  plastic  meatal  flaps,  as  in  the  radical  mastoid  operatiq 
with  suitable  stitches  (Figs.  4]  1  to  414). 

(j)  Close  the  postauricular  incision  as  in  the  radical  operation. 

(k)  Introduce  tlie  tube  dressing  (Fig.  414}  through  tlie  audita 
meatus  into  the  mastoid  wound.  Do  not  place  it  against  the  niembrana 
tympajii,  but  pass  it  baikwunl  througli  the  opening  in  tlie  posterior  wuU 
of  tlie  meatus  into  tlie  uia.stoid  cavity.  If  other  forms  of  dressing 
preferred,  they  should  be  introduced  in  the  same  manner.  Whate 
dressing  is  employed,  it  should  l>e  loosely  placed,  not  packed,  as  Us  pi 
mar\'  purpose  is  to  facilitate  drainage.  Some  operators  recommend  that 
gauze  be  firmly  packed  into  the  mastoid  wound  to  "keep  down"  tifl 
granulHlioiis.  If  the  operation  is  thoroughly  done,  exuberant  granulatiooP 
will  not  form;  furthermore,  good  drainage  lessens  the  tendency  to  the 
growth  of  exuberant  granulations.  Kxuberant  granulations  arc 
product  of  infection,  wiiei-eas  healthy  granulation  tissue  is  formed  in 
process  of  repair.  Firndy  packed  dressings  arc  contra -indicated  becai 
they  obstruct  drainage  and  prevent  the  regeneration  of  the  tissue. 

The  ear  should  be  covered  by  several  large  gauze  pads,  which  sh 
be  removed  in  from  three  to  live  days,  the  wound  gently  dried  with 
cotton-wound  a[)plicator  intnHluced  through  die  auditory  nieutus,  and 
new  loose  dressing  applied,  which  should  be  changed  daily.    The  sut 
should  be  remove<l  on  the  fifUi  day. 

The  menibrana  t\Tnpani  should  be  ins{>ected  daily,  es[>ecially  when  the 
blasts  of  air  are  forced  through  the  aditus  ad  antnnn.  After  the  nustoid 
wound  is  cleansed  with  the  cotton-wound  applicator  the  cun'ed  cannula 
should  be  introduced  into  the  aditus  via  the  meatus  and  the  opening  in 
the  posterior  wall  of  the  meatus  (Figs.  424  and  42.'>)  and  blasts  of  air  forced 
through  the  tympanic  cavity  to  clear  it  of  secretions  and  granulatioiu. 
All  griinidations  or  poly]>i  appearing  at  the  perforation  in  the  membrana 
tympani  should  be  rcmove<l  with  foixH?ps  or  with  caustics.  m 

The  secretions  iitnl  granulations  from  the  middle  ear  gradually  sulksidH 
as  the  perforation  closes.    The  mastoid  cavity  usually  becomes  lillod  witft 
connective  tissue,  thus  closing  the  aditus,  or  it  becomes  Uned  with  ej** 
dermis  and  remains  a  dr\'  cavity.    In  either  event  the  Kustacbian  tubefl 
no  longer  burdeneil  with  the  secretions  from  it,  but  only  has  those  froOF 
the  middle  ear  to  dispose  of. 

Of  the  twelve  oases  I  have  thus  oi>erated,  all  have  healed  and  tat 
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covered  with  epidermis.  The  mastoid  wounds  are  almost  Btled  in  the 
pr(M'e,ss  of  rc|Miir.  'Jlie  nuMiihrniiu  tympani  reformcHl  in  three,  the 
hearing  returned  to  alnutsl  (he  noniitit  In  »li. 

Thiersch  Orafts  in  the  Mastoid  Wound. — To  Reinhard,  Junsen,  and 
DalhtnL-e  belong  the  credit  of  applying  ihe  Thierseli  prafta  to  the  mastoid 
wound.  Ilattance  has,  perhaps,  used  it  more  constantly  and  frefjuently 
than  lutyoue  else,  and  his  technique  is  generally  followefj.  Personally 
the  author  \va^  had  but  rare  nc-rasion  to  use  it,  as  Ins  rases  usually  became 
covered  with  epidermis  in  as  short  a  time  as  is  claimed  by  Ballancc  after 
the  use  of  the  'I'hiersch  grafts.  In  only  two  caaes  has  it  been  Tiecessan.'  to 
apply  llie  grafts,  and  in  these  they  were  successfully  applied  after  sec- 
ondaPr'  operations.    I3y  using  the  Ballance  plastic  meatal  sklu^flaps,  and 

i fixing  them  as  in  Figa.  4l*i  and  42^1,  the  author's  cases  have,  with  rare 
exceptions,  healed  with  epidermis  over  the  walls  of  the  mastoid  wound  in 
from  tliree  to  ten  weeJcs,  nirely  longer,  "^rhat  this  gooc!  showing  is  due  to 
other  factors  than  the  j>las(ic  flaps  in  quite  certain.  It  is  due  to  several 
factors,  chief  among  whicli  are:  (a)  'I'he  lintlance  plastic  iricatal  flaps 
applied  after  tlie  author's  method.  (6)  The  use  of  the  spiral  rubber  tubing 
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lliienicti'ii  sru/L  taxur. 


widiasmall  wickof  gimze  in  its  hi  men  as  the  sole  drainage  dressing.  Tlie 
author  is  quite  sure  that  lightly  packe<l  gauze  in  the  wound  interferes 
witii  drainage  ami  favors  the  fonnation  of  unliealthy  granidatlons, 
though  other  writers  (Allport)  claim  to  use  lirm  dressings  to  prevent 
and  to  combat  unhealthy  granulations.  Tlie  author  does  not  use 
packed  gauze  dressings,  nor  does  he  Iiavc  unhealthy  granulations  to 
contend  with  in  1  per  cent,  of  his  cases,  and  lie  therefore  concludes  diat 
tlie  loose  dressing  is  in  part  responsible  for  tlie  good  results  obtained. 
(c)  AnoUier  cause  of  the  rapid  epitlermizalion  of  the  ma.stoid  wound  is 
tJie  complete  exposure  and  exenteration  of  thr  mastoid  antrum  and  cells. 
Tlie  cells  of  Kirschner,  Iwtwcrn  tiie  antnini  and  mratus,  and  those  in 
the  |M»sterior  root  of  Uie  zygoma  are  likewise  carefully  sought  for,  and 
if  present  are  removed.  It  has  Ijeen  claimetl  that  no  operator  can  say 
he  has  removed  all  the  mastoid  and  associated  cells.  'I'his  is  n<»t  true, 
as  there  are  many  aural  surgeons  who  can  and  do  remove  all  in  ever)' 
radical  operation  if  lie  so  desires.  Herein  is  another  niison  'J^hiersch 
grafts  are  not  often  recpiire*!-  (rf)  Rendering  the  etiges  and  the  surfaces 
of  the  bony  ma.stoiil  woun<l  smooth  with  a  cuR'tte  and  burr  al-wt  favors 
a  rapid  reparative  process  (Fig.  427). 
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If  the  surgeon  finds  that  a  considerable  number  of  his  cases  pursue  a 
prolonged  course  of  healing,  he  should  carefully  scrutinize  his  technique, 
and,  if  found  to  be  faulty  at  any  point,  improve  it  accordingly,  and  if  his 
cases  still  refuse  to  heal  properly  he  may  try  the  Thiersch  grafts. 

Technique. — (a)  The  grafts  may  be  applied  at  the  close  of  tlie  primanr 
opcraUon»  ten  days  after  the  primary  operation,  or  after  a  secoreJary 
operation.  Dench  applies  the  grafts  at  tiie  close  of  the  primary  opix- 
ation.  Baltance  ten  days  after  the  primar)*  operation.  Tlie  author 
only  after  secondary  oiJerations;  that  i&,  only  after  it  is  conclusively 
shown  that  repair  will  not  follow  tlie  primary  operation.  Since  adopting 
the  technique  described  in  the  radical  mastoid  operation  tlie  author  has 
not  had  more  thnn  1  per  cent,  of  cases  requiring  a  secondary  4>peration. 
wliereas,  in  his  earlier  practice  about  10  per  cent.  requipe<l  seconds 
operations. 

Fia.  420 


TtUenwb'fl  KTftfC  apMuU. 

(b)  The  patient's  arm  or  thigh  should  be  shaved  and  scrubbed  twenty- 
four  hours  before  grafting,  a  moist  carbolized  dressing  applied,  and  held  in 
position  with  a  bandage. 

(c)  The  patient  .should  be  anesthetized  for  the  reason  that  (1)  it 
prevents  the  "goose-flesh"  contraction  of  the  skin,  which  so  uiuteriallr 
interferes  with  cutting  thin  Thiersch  grafts,  and  (2)  it  also  prevents  i 
puin'incideni  to  securing  the  grafts  and  opening  the  wound  for  the 
application.  If  the  grafting  is  done  at  the  time  of  the  primnry  ojkt 
tion,  the  patient  is  alreaily  anesthetized  and  the  arm  or  thigh  j>pef 
when  the  mastoid  region  was  shaved. 

Fia.  430 
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Teaainc  nwdle  for  Tbiench  gniftiiic. 

(d)  Ilescrub  the  skin  after  the  bandage  and  dressing  are  removed. 

(e)  With  the  skin  moistened  with  normal  salt  solution  and  drawn" 
tight  between  the  forefinger  and  thumb,  remove  the  thin  cortex  of  tJ»e 
skin  with  a  rapid  sawing  motion  with  the  broad  Thiersch  razor  (Fin 
429).   The  raeor  is  flat  upon  one  side,  while  the  other  (the  upper)  b  con^ 
cave.    Normal  salt  solution  should  he  drof)ped  into  tlie  hollow  surfaiT 
nf  the  razor  to  float  the  gnift.     The  size  of  the  grafts  should  be  about 
2x3  cm.,  or  large  enough  to  cover  the  entire  bony  wound. 

(/)  Float  tlie  graft  from  the  razor  blade  to  the  large  spatula  (Vig. 
429),  using  a  teasing  needle  in  transferring'it. 


(A)  The  grafts  should  be  pressed  against  the  walls  of  the  wound  with  a 
sninll  blunt  instrument  until  tliey  are  closely  adherent  to  their  uneven 
surfaces  (Fig.  432).    A  small  glass  pipette-  or  nieilicine  drop|>er  may  l>e 
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slionUJ  be  reclosed  with  sutures  after  tlie  grafts  are  applied  and  the 
subse<^ueni  dressings  applied  thmugh  the  enhirpef]  auditor}'  meatus. 

(7)  The  small  rottnn  halls  are  \ise<\  to  hold  the  grafts  in  npjwsition  to 
the  granulating  bony  wound,  and  they  should  be  removed  on  the  thirrl 
day.  Portions  of  the  grafts  will  not  "take"  or  grow,  henre  necrosis 
occurs,  giving  rise  to  a  horrible  s(cn<li.  'I'he  eiigraftetl  area  should  be 
gently  mopped  dr\'  with  a  cotton-wound  applicator,  tlie  riecrose<l  particles 
removed,  and  a  fresh  dressing  applied.  The  dressing  should  be  renewed 
daily,  as  after  the  mastoid  operation. 

F10.  4M 


8cheibcl'i  lulure  fort«nn. 


Flo.  44A 
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Ujcliri's  metal  clamp  ■uiun. 
PiO.  44fi 


MJebd'a  •ulum  dip  funwofL 
Flu.  447 


^ 


SniOB'*  mr  knife. 


It  should  be  borne  in  mind,  however,  that  Tliiersch  grafts  will  rarely 
be  necessary  if  (he  cutancfMis  portion  of  the  external  aiiditory  meatus  is 
pro|>erly  and  intelligently  utilized  to  line  die  mastoid  wound,  and  if  tlie 
cells  are  completely  excnterated  and  the  whole  surface  reuderetl  smooth 
with  a  curette  and  burr. 

The  Mutoid  Operation  in  Infants  and  Toung  Ohildren. — As  the  mas- 
toid lip  and  cells  are  but  slightly  devcIojM'd  before  the  age  of  puberty. 
the  teciinit|ue  of  tlie  mastoid  ojienitiun  should  he  somewhat  tnudified. 
The  rudimentary  tip  of  the  mastoid  piwess  is  located  much  higlier  and 
more  posteriorly  than  in  adults. 
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The  postaiirionlar  incision  should,  therefore,  begin  hiRlier  and  more 
posteriorly,  as  sliown  in  Ki^.  433.  Furthermore,  the  facial  nerve  makes  ils 
exit  from  tlie  styloid  foramen  quite  near  the  surface,  and,  if  tlie  incision 
is  made  as  in  tlie  adults,  may  be  injured  and  result  in  facial  paralysis. 
The  nia.stoid  antnim  is  almost  or  fully  develo|>ed  at  birth,  and  Is  ofteji 
the  only  portion  of  the  mastoid  bone  involved. 

The  Surgical  Treatment  of  Bezold's  Mastoiditis. — The  early  surgical 
treatment  is  (fie  only  pn>ce<lure  that  is  iipjilicable  Jn  this  afTection.  The 
iisnalanastoid  incision  is  juade  with  an  exteiusiou  downward  beyond  the 
tip  of  the  mastoid  parallel  with  the  anterior  border  of  tlie  steruoniastoid 
muscle  to  the  lowest  portion  of  the  brawny  swelling  of  the  neck.     The 
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^loftiiiii  cluacb  Olid  n^iu^r.n. 

aponeurosis  of  the  sternomnstflid  miLscle  h  divide*!  and  retracted.  The 
mastoid  is  o|>ened  fnjm  below  upward,  toward  the  antrum.  All  the 
mastoid  cells  are  thoroughly  curetted  until  the  perforation  in  its  iiintr 
piatr  is  localeil.  The  perforation  is  followed  into  the  loose  tissues  of  tlie 
neck,  aii<l  the  gmniilations  removed  with  a  dull  curette.  Tlie  rough 
projections  of  bone  are  snaMilhed  willi  a  Iiurr  or  curette  and  tlie  nipged 
eti^s  of  the  muscles  are  trimme<l  olf  with  scissors.  If  the  absce.ss  ha,s 
burrowed  into  Uie  neck  anteriorly  or  posteriorly,  it  is  necessar)*  to  lav  it 
wide  open  and  tlioroughly  remove  all  diseased  tissue  with  a  curette.  'Vhe 
mastoid  portion  of  tlie  incision  should  then  be  closed,  and  a  spiral  tube 
widi  gauze  in  its  lumen,  the  distal  end  of  which  is  place*!  in  the  mastoid 
wound  (Fig.  434).  If  the  abscess  extends  into  the  neck,  die  incision 
should  be  close<i  over  another  spiral  nibbcr  tube,  whicli  is  allowed  to 
drain  through  a  .separate  incision  back  of  the  lower  end  of  the  neck 
incision,  as  shown  in  Fig.  434. 
The  dangers  attending  this  operation  ore  the  wounding  of  the  facial 
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nerve  at  its  exit  from  the  bony  canal  in  llie  mastoid  prurrss,  and  tlie 
spinnl  accessor)'  nerve  going  to  the  (ras|>ezius  muscle.  If  this  nerve  is 
wounded  the  shoulder  will  droop.  The  lateral  sinus  Is  also  in  close 
proximity  to  tlie  perfonition,  hence  great  care  should  be  taken  in  oper- 
ating in  this  region. 

If  the  iliseitse  is  early  recognizee!  nnd  prompt  and  thorough  surgical 
measures  are  institute*!  the  prognosis  is  fair,  although  the  recovery  may 
take  several  weeks,  as  the  healing  of  the  woimd  after  such  an  extensive 
opemtion  rerpiires  consirleralile  time,  and  not  infrequently  a  secondary 
abscess  forms  in  the  neck  because  of  poor  drainage. 
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NECROSIS  AND  SUPPURATION  OF  THE  LABYRINTH. 

'I'he  extent  to  which  the  labyrinth  may  be  surgically  exenterated  is  still 
to  be  determined  by  ad<litional  experience.  That  it  may  be  .successfully 
invaded  within  <-ertain  circumscribed  areas  has  been  already  demon- 
strated. The  dangei-3  arising  from  the  possible  and  probable  extension 
of  the  infection  from  the  labjiinth  to  the  cranial  contents  are  so  grave 
that  the  surgeon  is  justified  in  opening  the  labyrinth,  at  least  sufltcieiitly 
to  establish  free  <lrainage  of  the  cochlea,  vestibule,  and  the  .semiciix'ular 
canals.  The  dangers  attending  the  complete  exposure  of  the  two  and 
one-half  coils  of  the  cochlea  are  so  great  that  it  is  extremely  <loubtful  if 
such  an  operation  shoiilrl  ever  he  attempted.  Iticlmrds,  in  a  recent 
article,  reporter!  tlie  complete  exposure  of  the  crxhlea.  He  calls  attention 
to  the  danger  zones,  or  points  of  anatomical  vulnenibilily,  which  should 
be  carefully  considered  in  j>erforniing  the  operation.  In  the  description 
of  the  teclniif|iie  these  zones  will  be  more  fully  discussed. 

0«neral  Tecbmque. — As  the  suppuration  nnd  necrosis  of  the  labyrinth 
is  usually  ussoriiited  with  and  is  seconelary  to  mastoiditis,  the  prelimi- 
UHri'  stiige  (tf  the  surgical  treatment  of  the  labyrinth  discnsc  is  the  radical 
mastoid  operation.  Indeed,  the  disease  of  the  labyrinth  is  often  only 
discovered  during  the  course  of  the  mastoid  operation,  though  if  the 
functional  tests  of  hearing  were  uniformly  usefl  in  all  cases  of  mastoid- 
itis, previous  to  the  operation,  the  disease  of  the  labyrinth  would  nearly 
always  l)e  determined  before  lieginning  the  mastoid  oinr-mliun,  Kichards 
re|)orts  cases  in  which  the  functional  tests  fuile<l  to  indicate  the  laby- 
rinthine ili.scase.  He  does  not,  however,  fully  describe  tlie  nature  of  the 
tests  employed,  and  the  author  is  inclined  to  sus|>ect  tliat  he  is  mistaken 
in  his  suggestions  in  relation  to  the  unreliability  of  the  tesL-i,  for  it  has  l>een 
generally  conce<U'<l  that  Iab>Tinthine  disease  may  with  a  fair  ilegrcc  of 
certainty  be  demonstrated  by  the  functional  tests  of  hearing  when  care- 
fully and  understjui<JingIy  appliwl. 

Richards  ver}'  proijerly  divides  the  labyrinthine  cases  into  two  classes, 
namely;  (1)  'Jliose  in  winch  the  fiorizoutal  (externul)  semicircular  canal 
is  alone  necrosed,  and  (2)  those  in  which  the  cochlea,  vestibule,  and  semi- 
circular canals  are  involve<l. 

In  the  first  class  of  cases  the  sui^cal  treatment  is  quite  simple,  and  does 
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Exposure 


Required    for   an    Extensive    Operation 
upon   the    Labyrinth. 


a. a, a,  the  facial  ridge  and  nerve:  b.  the  horizontal  semicirculur  ciinal;  t.  the  ot)1ique  oemi- 
circular  canal;  d.  the  perpendicular  semicircular  canal:  r.  the  oval  window:  /.  the  round 
window;  g,  the  promnntory.  h.  the  tympanic  end  uf  the  Eustachian  tube;  t,  tlu)  fnigment  of 
the  anterior  lK>ny  wall  of  the  mcatuK;  j,  the  internal  carotid  artery;  k,  the  remainint;  pnrttoa 
of  the  floor  of  the  meatus,  the  deeper  pftrlion  of  the  floor  of  the  meatus  hax  been  removed  to 
expose  the  hypotyinpauum;  I.  the  inlemul  jugular  vein  and  bulb,  m.  a  section  of  the  Imwio 
covering  the  facial  nerve;  h.  the  tigmoid  portion  of  the  lateral  siniu. 
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Technique. —The  carious  wall  of  die  caiuil  may  be  removetl  with  a 
sharp  curette,  due  preeantHms  hcinf^  taken  to  avoi«l  (he  ridge  of  tlie  fnnal 
eaual  (a,  a,  a),  which  is  situatcti  just  l>elow  ami  anterior  to  the  carious 
wall  of  the  semicircular  canal.  The  curette  should  be  directed  back- 
ward and  upward  away  from  the  facial  ridge.  Richards  prefers  to 
remove  the  iliseased  area  witii  a  suiall  sharp  chisel,  tlie  cutting  edge  of 
which  is  placed  well  atxtve  (he  facial  ridge  and  is  directed  upward  and 
inward  to  prevent  fniclure  of  Llie  facial  canal.  Bourguet's  method  of 
opening  the  horizontal  c^nal  is,  perhaps,  the  safest  and  best.  He  has 
devised  an  instniment  (Fig.  449)  for  the  protection  of  the  facini  nerve 
during  (he  procedure  for  tlie  opening  of  the  canal.  The  instnmient  is 
provided  with  a  semilunar  [ilate,  3x2  mm.  in  size.  'ITie  convex  border 
of  the  plate  has  a  hee!  or  toe  projecting  from  it  somewhat  like  the  toe  of 
a  horseshoe.  'Hie  heel  or  toe  is  inserted  into  tlie  oval  window,  while  the 
convex  border  of  the  plate  is  directe<i  upward.  The  body  of  the  plate  is 
thus  kK'atwl  (tver  the  facial  canal.  When  the  instrument  is  thus  adjusted, 
the  convexity  in  the  plate  is  a  guiile  to  the  junction  of  the  horizoutiil  and 
perpendicular  semicircular  canals.  A  small  shaq)  gouge  is  plac^vl  in  the 
convexitj'  of  the  plate,  and  with  a  few  rotary  motions  it  penetrates  the 


Pio.  440 


B<iurgurt'«  cuiJ*  uid  protifMoe. 

bone  anti  expooes  the  atnpnilar  space  beneath  the  angle.  The  external 
arm  of  the  horizontal  seniicin'ular  canal  may  then  Iw  expose<l  to  its 
posterior  limit,  and,  if  necessary,  tlie  extenial  arm  of  the  perpendicular 
canal  may  also  be  exposeil  by  removing  its  outer  wall  upward  from  the 
prinuiry  ojiening  at  tlie  petnuis  angle  of  the  two  canals  (I'ig.  -iriO). 

The  Uourguet  protector  and  guide  is  in  (wsition,  protecting  the  facial 
ridge  and  guiding  the  gouge  to  the  petrous  angle  at  the  junction  of  the 
two  canals. 

Having  thus  removed  the  necrosed  tissue,  a  small  wick  of  gauze  shouM 
Iw  placed  against  the  o|>cuiug  and  the  mastoid  wound  loosely  packeil 
with  gauze.  Th^disturbance  due  to  the  opening  of  the  canal,  as  the  loss 
of  equilibrium,  dizzine.ss,  nausea,  vomiting,  and  nystagmus,  will  dis- 
appear witiiiii  a  few  hours  or  days. 

The  Complete  Exenteration  of  the  Semicircular  Oanals.— When  the 
entire  system  of  seiiiicin-uliir  r:uials  is  iillod  widi  granulations  it  may 
become  necessarj'  to  o|>en  then*  (hningh  their  entire  extent.  If  tliey  are 
ordy  infected  and  contain  purulctit  matter,  the  opening  at  tlie  petrous  angle 
of  the  horizontal  and  |>cr[K'ndicular  canals  ami  die  removal  of  the  outer 
wall  of  the  horizontal  canal  may  be  suflScient  to  establish  drainage  of  the 
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entire  .system.  Should  lliis  be  rej^iirded  uk  iiisuflieient,  1>ecau.'%e  die 
canals  are  fille<J  with  ^aiiiilalions,  tlic  entire  system  should  be  upeued. 
The  hearing  is  necessarily  greatly  damaged  when  only  the  outer  wall  of 
the  horizontal  canal  is  oi>ened,  as  descril>ed  in  the  preceding  section. 
There  is,  therefore,  no  objection  to  opening  all  the  canals,  as  the  hearing' 
will  not  be  rendered  worse  by  it.  The  chief  objection  is  the  difficulty 
involved  in  the  procedure  and  the  possible  fracture  of  the  cranial  pUte 
on  tlin  superior  ami  posterior  surfaces  of  the  petrous  portion  of  tlje  lem- 
[X)rul  bone,  and  the  danger  froiu  (he  metiingitis  whicli  may  follow.  The 
com|ilete  exposure  of  the  bony  walls  of  the  canals  before  opening  tliciu 
will  largely  obviate  these  difficulties. 

Fio.  460 
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&cti«uiA  »!iimiiiE  BouTKUirl'a  oiieretiun  urxMi  ihe  boriioiitnl  wmidrcular  <.-iuwL 
nrrve  iji  not  artually  ospnwMl  in  the  uporBtion. 


Tlur  bual  : 


Technique. — (a)  Complete  the  radical  mastoid  operation, 

{if}  Remove  the  portion  of  the  zygomatic  root  and  of  the  n>of  of  ihf 
external  auditorj'  meatus,  as  shown  in  Plate  XII,  to  facilitate  l!ie  u.4e  of 
(he  curette  in  removing  llie  buiiy  (issue  surrounding  the  c:inuls, 

(c)  Having  exposed  tin:  contour  of  thetanals  to  view  (PLiteXn,fc,c,(/J, 
introduce  Rourgiiel's  guide  and  protector  (Fig.  449)  with  its  hwl  or  toe  in 
the  oval  window  and  its  semilunar  plate  over  the  facial  ridge,  as  shown  in 
Fig.  4.M. 

(«)  Proceeil  to  open  the  petrous  angte  of  the  horizontal  and  pcrpen- 
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dicular  canaU  as  described  in  the  Sui^ery  of  Uie  Horizontal  Seiuicir- 
ciilar  Canal  (Fig.  450). 

(J)  Extend  the  opening  upward  and  backward,  tliiis  removing  t!ie 
outer  walls  of  the  horizontal  and  perpendicular  semicirctdar  canals 
(Kig.4.31). 

Q)  with  a  small  curved  gouge  introduced  ai>ove  and  beyond  the  outer 
limit  of  the  horizontal  c^anal  (Fig.  451)  remove  the  5uj>erior  wall  of  ilie 
oblique  (-anal. 

(A)  Pr*X!cetl  to  complete  the  oi)cning  of  (he  horizontnl  nml  peqiemlic- 
ular  canals  with  the  small  curvet!  g»>uge  and  small  thin  chisel.  The 
major  portion  of  the  work  should  be  done  with  the  gouge,  a  rotary  or 
boring  motion  being  used,  as  the  blows  of  the  mallet  are  liable  to  fracture 
the  bone  in  unexpected  directions  and  lead  to  the  dangers  of  meningitis. 

(i)  Endeavor  to  open  the  upper  portion  of  t}\e  vestibule,  as  this  will 
ensure  better  results,  as  the  semicircular  canals  ojien  into  it.  This  should 
l)e  done  with  a  small  thin  chisel  curved  on  the  flat.  The  petrous  angle 
of  the  horizontal  and  perpemlicular  ranals,  directly  above  (he  oval 
window,  should  Hrst  beopenwl  as  .shown  in  Fig.  4.")1,  and  the  cJiisel  used 
to  extend  the  opening  downward  to  the  vestibule.  The  force  of  the  blows 
of  the  mallet  should  not  be  allowed  to  be  expcndcfl  upon  the  facial  ri<lge. 
That  is,  the  chisel  should  l^e  well  above  the  facial  ridge  (not  resting  upon 
it),  as  to  use  the  facial  ridge  as  a  fulcrum  in  loosening  the  chips  of  bone 
might  fracture  It  and  cau.sc  facial  paralysis  (Uichiinl.s). 

(y)  The  dressings  and  after-treatment  should  be  as  described  in  the 
Siirger}'  of  the  Horizontal  Semicircular  Canal. 

Uichards  says  that  this  route  to  the  vestibule  is  safer  than  that  via  the 
inner  wall  of  the  ca^nim  t^Tiipani,  as  (here  are  no  \iihierable  points  to  be 
encountered  except  the  facial  ridge,  whereas,  in  opening  it  by  removing 
the  bridge  of  bone  between  the  oval  and  round  windows  and  a  portion 
of  the  promonlor}',  the  inner  thin  wall  of  the  vestibule  is  more  liable  to 
injury,  especially  as  the  vestibule  is  shallow  at  tliis  level  and  its  iimer 
wall  very  thin. 

THE  SUEOERY  OF  THE  VESTIBULE  VIA  THE  INNER  WALL  OF  THE 
OAVUM  TYMPANI  BELOW  THE  FACIAL  NERVE. 

When  granulations  and  pus  extrude  from  tiie  oval  window,  the  ve.stibule 
is  profoundly  affected  and  should  be  opened.  Indeed,  the  cochlea,  or 
at  least  the  lower  turn  of  it,  is  also  often  involved.  It  is  imperative  that 
the  vestibule  be  openetl,  the  gmnulations  removed,  and  better  drainage 
established.  It  may  be  necessary  to  exenterate  die  semicircular  canals, 
as  describe<i  in  the  preceding  sections,  as  they  may  also  l>e  involved. 

Technique. — Bourguet's  method  will  be  adlicrc<t  to  in  this  descri|>- 
tion. 

(a)  The  radical  mastoid  operation. 

(b)  Check  tJie  hemorrhage  by  curetting  the  tympanal  end  of  the 
Eustachian  tube  (Fig.  404).  Also  apply  plectgets  of  cotton  saturated  with 
adrenalin  solution  to  the  cavum  tympaui. 
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(e)  Jleiuove  tlie  ple<l^bi  of  cuttoii  after  a  few  minuter,  and  intrtxlti 
the  heel  of  Bourguct's  prolwtor  and  guide  into  the  oval  window,  as  shot! 
in  Fig.  4o0,  to  protect  tlie  facial  nerve  from  injury. 
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lion.      'Hip  farial  nfne  U  iirx  etiiiatwd  iii  I  lie  ftoiuml  opitnticm. 
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the  rfichlMi  frmti  Kticx  to  bxw.  TUe  twn- 
InU  bIukImI  iriiritrm  (a)  U  ihn  moilioluv.  If 
inote  Own  tlur  upprr  uiiccial  cuil  it  ivmuvcd. 
tlie  intPrtiiU  nuililtnr  cannl  <M  nc  it*  tHwo 
wouM  be  oiipnciL,  tKua  oxpuoiiis  clio  pKticnt 
to  iJie  UiuiKen  of  lueninKiLia. 


(d)  Uemove  the  bridge  of  bone  I 
tween  the  oval  and  round  winHc 
with  a  thin  shar])  chisel^  thus  ei 
ing  the  lower  space  of  the  vestili 
(Fig.  451). 

(e)  Enlarge  the  opening,  if  ne 
siiry,  to  expose  a  portion  of  tin?  Ion 
coil  of  t}ie  cfw;hlea  iF^ig.  4.^1 ). 
figure  alstj  shows  the  horim^ntal 
pt>r|)eni)icnlar     seniicircular 
ojx'ned. 

(/)  Gentiv  remove  granulations 
from  the  vestibule,  and  bear  iii  mind 
that  the  inner  wall  of  the  lower  po^ 
tioii  is  thin  and  fa-sily  fractured. 

((/)  'ilic  after-treatment  is  as  hert^ 
tof()re  described. 
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The  Partial  Exenteration  of  the  Oochlea. — The  extent  to  which  the 
r<H'hlea  mny  lie  fxpiitrrntc^l  is  still  nn  open  question.  AceonJinj?  to 
Uifhards,  it  may  he  o|>enc(l  in  its  entirety;  that  is,  its  tw*>  ami  one-half 
ctiils  may  be  completely  unciipped.  To  do  this  it  is  necessary  to  remove 
Uie  upper  coil  and  a  portion  of  tlie  modiolus.  Heroin  lies  the  danger. 
The  mixliohis  (Fi^.  452)  is  a  hollow  cone  at  its  base,  but  is  solid  at  its 
apex,  which  supports  the  cu{>ola  of  tJie  cochlea.  If  the  nuHliolns  is 
removed  so  low  or  deep  as  to  open  the  oonp-shape<I  cavity  at  its  base, 
Uie  cerebrospinal  tlnid  will  escape  into  the  ea\^ml  tymjmni,  and  patho- 
genic microorganisms  may  enter  the  cranial  cavity  and  cause  menin(;jilis. 

Fio   4S3 


An  <>vt4>nrivc  Mcpowrr  of  llw  (■•nkla  and  onrblo*.      Th<!  iiju'clal  Mli'irl  in  rrmnvtit.     A  mnrv 
rslMiaivR  «X|MWUf«  l»  ■ttomlwl  by  (n-st  ilntiKpr,  snil  nliuuld  mrvl)'  be  nlt«in|>t«<l. 

In  Attempting;  to  remove  the  apex  of  the  mo(]inIiis  the  blow  of  the  mullet 
may  act-idenlally  fracture  it  at  its  base  (Kichanis).  and  thiis  cause 
Icakiige  of  the  eerebrospinal  tiuid.  meninplis,  and  death. 

It  is  obvious,  therefore,  that  under  nearly  all  circumsuinces  the  imcov- 
ering  of  the  ciiclilea  should  be  limited  to  tlie  removal  of  tlie  outer  walls  of 
the  coils,  the  uuxiiolus  and  deeper  walls  bein^  unmolested.  In  this 
description  tiie  limit  of  safety  will  be  observe*!,  und  it  is  only  when  the 
cochlea  is  clioked  with  gmnidations,  and  necrosis  is  present,  tJ»ut  this 
much  of  an  ex|K»si]re  is  justifiniile. 

Technique.-— (a)  Preliminarj'  radical  mastoid  operation,  plus  the  more 
e.xten<lc<l  c-\|>osure  shown  in  Plate  XII. 
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{h)  Check  Ikemorrliage  with  adrenalin  and  tlie  curettage  of  the  Eusti 
chian  tube. 

(c)  Expose   the  vestibule   and    semicircular  canals  as   previously 
described. 

(d)  Remove  the  lower  promontory  wall  covering  the  first  half  of  the 
first  coil  of  the  cochlea,  as  shown  in  Fi^.  4.tI.    A  small  chLsel,  a  litd 
wider  than  (he  eochltuir  canal,  should  be  used  to  uncap  it.    The  chis^ 
should  he  dircrtt'd  inward  and  backwani,  carefully  following  the  ciuial 
a.s  it  curves  upward  and  disapj)earg  in  the  dcc|>er  stnictures  of  the  bone, 
when  the  dissection  should  be  discontinued. 

Fig    4M 


^ 


RiohiuxlB'  mdlcnl  acwTaUnn  upou  the  codIi1««  and  cRnals.     The  capols  or  apeeJal ' 
removed,  iarludiiijc   the  oiudiulus.     Tliu  njiiciiJ   expusur*  at  Mia  oucliloa  sliould  nuvly  b*  | 
foiTO(?)I,  and  nikty  ih«*n  hy  a  ■urg«on  qualtAKl  to  do  it. 


(fl)  Next  uncap  the  cu|)oln,  first  locating  it  by  noting  the  contour  i 
tlie  inner  wall  of  tlie  ciivum  tyinpani  at  a  point  above  the  anterior  * 
sion  of  the  lower  coil  already  exjjoscd.  I'he  slight  elevation  at  this 
gives  the  location  of  the  cupola  or  a[iex  of  the  cochlea.  A  small 
is  better  for  this  part  of  the  procedure,  as  it  may  be  rotated,  tlius  IwriB 
an  opening  into  the  upper  coil  of  the  cochlea.  'Hie  outer  wall  of  the  1 
may  tJms  be  removed  from  the  upper  coil,  or  coil  and  one-half  (Fig. ' 
Having  exfxjsed  the  outer  aspect  of  the  coils  of  the  cochlea,  cease 
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operation  without  attempting  to  extend  it  fartlier,  as  to  do  so  might,  and 
probably  would,  cud  in  meningitis  and  death. 

The  dressinj;  and  after-treatment  are  as  previously  described. 

The  Oomplete  Exenteration  of  the  Cochlea. — .\s  idready  stated  in 
llic  preliniiruiry  discussion  under  Partial  Kxenteration  of  the  C(x;hlea, 
the  complete  exenteration  is  i^rcly,  if  ever,  justifiable,  certainly  not  in  the 
hands  of  tlic  avera^  sui^on,  unless  he  has  flonc  extensive  dead-!iouse 
work  to  prepare  him  for  it.  Even  (hen  the  dangers  are  gi-cat  and  almost 
beyond  control.  Richards  had  two  deatlis  from  such  operations,  which 
he  ascribed  to  operative  interference.  He  states,  however,  that  he  believes 
he  could  in  future  avoid  such  accidents.    In  the  meantime  we  should 

I'm.  «ft 


o 


\ 


f^ 


AvpnttNi  of  approMcli  la  bruin  ah*.crM.  a,  tbtoui;)i  ihn  rqii&iiiiiun  i>lalr  to  tlift  t»iiii>ori«phe- 
niiHlal  hjH»;  b.  l)imit«lt  the  tPRinnn  tyin|«ni  tn  llie  teRl|H«[>l^pU«^noi(lal  lobr;  e,  ihfoush  UiO  llim»- 
loiJ  wound  to  tho  wrebrllnr  [<mmi;  d.  throujili  the  ennisl  cavtax  (one  mtui  oot-quMner  itacbaa 
|Mf4(«riur  to  the  mvum  tymiMuii)  to  Ltia  MrolirllAr  Uinta. 


remember  that  the  operation,  even  in  the  hands  of  an  expert  who  has 
devoted  nuicli  tfiuuglit  and  deadhoii.sc  work,  as  well  as  work  upon  the 
living,  to  it,  is  fraught  with  extreme  hazant. 

Technique. — The  technique  of  the  complete  exenteration  of  the  laby- 
rinth will  not  be  gix'cn,  as  it  is  not  (he  author's  purpose  to  recommend  it 
as  a  justifiable  procedure,  at  least  in  the  present  status  of  the  subject. 

In  Fig.  4'>4  is  shown  the  complete  ex|K»siire  of  tlie  cochlea,  it.s  cujiohi  or 
upper  coil  Iwing  removed  willi  the  apex  of  the  nuxliolus.  Tlie  black 
.H|K)t  in  the  centre  of  tlie  coils  is  an  o|H*ning  into  the  internal  auditor)' 
canal  (Fig.  452  6),  througli  which  cerebrtKspinal  fluid  would  i'.s*yi[)e,  and 
through  which  infection  of  the  cranial  e<inients  might  occur.     Only  the 
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hasn!  coil  nml  half  of  tlip  second  remain.    Itie  vestibule  and  all  of  tt»e 
aemJrircniHr  canals  are  also  :*liown  exposed  by  surgical  interference. 

Oftution. — Before    underUikiiig    (be    surgery    of    the    Iab}Tinlh 
Otological  surgeon  should  consider  the  following  facts: 

(fl)  But  few  cases  of  otorrhea  and  mastoiditis  have  been  found  to 
complicated  by  suppurative  labyrinthitis,  though  doubtless  many  sue 
complications  have  been  present  and  not  discovered. 

(fc)  Most  of  tlie  labyrinthine  suppurations  observed  have  not  be*ii 
treated  surgically,  and  iu  nearly  every  instance  recovery  has  occurred. 

(c)  Those  operated  have  invariably  been  followc<l  by  marked  deafness, 
whereas  those  not  operaled  have  been  attended  by  less  pronounceil 
deafness. 

(d)  In  view  of  these  facts  surgical  intervention  siiould  be  undertaken 
with  reluctance,  except  in  those  cases  in  which  the  deafness  is  already 
profound,  or  in  which  meningeal  irritation  is  already  present,  or  apjjears 
to  be  imminent,  as  shown  by  the  location  and  extent  of  the  morbid 
lesions.  ■ 

Facial  Paralysis  Resulting  from  the  Surgery  of  the  Labyrinth.-fl 
Facial  paralysis  resulting  from  the  surgery  of  the  labyrinth,  as  descril>en 
in  the  above  surgical  procedures,  shou  Id  only  occur  in  those  cases  in  which 
the  facial  canal  is  involved  in  the  necrotic  process.    It  is  never  necessary 
to  uncover  the  facial  nenc  (o  expose  the  semicircular  canals,  vestibule,  or 
cochlea  sufficiently  to  establish  good  drainage.    Accidental  injury  of  the 
nerve  may  usually  be  avoided  by  heeding  the  precautions  given  in  the 
descriptions  of  the  various  surgical  procedures.     Bourguet's  guide  and 
pn>tector  is  a  valuable  luhlittou   to  the  instniuientariuni,  anti    largely 
solves  the  problem  of  protecting  the  facial  nerve  as  it  crosses  the  upp 
and  outer  wall  of  the  vestibule.    The  vestibule  may  be  opened  above  tli 
facial  nerve  or  below  it,  as  described,  but  under  no  circumstances,  other 
tlian  the  presence  of  niurked  necrosis  of  its  bony  canal,  should  the  briilgk 
of  bone  cojitaining  the  nerve  be  removed.    While  facial  paralyse  ina^ 
and  has,  followed  the  surgery  of  the  labyrinth,  it  may,  wiUi  adde<l  experi- 
ence and  an  improved  technique  a:id  instrumentarium,  be  avoidetl. 


THE  SUROERT  OF  BRAIN  ABSOESS. 


The  Surgery  of  Cerebral  Abscess.— AKscess  of  that  portion  of 
cerebrum  embraced  within  the  tein)>on)spbenoidal  lobe  may  be  openc 
througli  two  routes,  namely,  (a)  tlie  tcgmen  tympani  and  antri,  and 
the  sijuamous  portion  of  the  temporal  bone.  In  some  cases  both  route 
shmilil  be  employed.  ps[)efially  if  (he  ab.sce.s.s  is  located  high  almve  the 
tcgmen  tympani  and  contains  large  mii.sses  of  debris  nnd  broken-down 
brain  substance  which  cannot  be  removed  tlimugh  tlie  j>erfomtion  in  the 
tegmen.  In  those  cases  in  which  the  abscess  is  IfK-atcd  nea.r  the  tegrorn 
tympani  (roof  of  the  cavuni  tympani)  and  in  winch  the  contents  of  the 
ub.scess  are  purulent  or  fluid,  the  route  through  the  enlarged  |>erfomtioo 
in  the  tegmen  may  prove  adequate  for  the  drainage. 
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Drainage  through  the  Tegmen  Tympani.~(a)  A  preliminarv 
rutiical  maatoiil  oj>oration  is  first  [»orforn»«l,  not  only  to  cure  the 
mastoiditis  and  otitis  media,  t>ut  to  expose  tlie  tegmen,  or  roof  of  the 
ciivimi  tjTnpani,  the  atrium  of  the  brain  infection. 

(b)  The  middle-<?ar  cavity  (ca^^lm  tympani)  is  mopped  witli  a  cotton- 
ttoun<l  upplicattir  to  free  it  of  pus  and  blood,  and  if  necessary  adrenalin 
(-hlnridesohition  should  l)e  applied  to  check  the  hemorrhiip'. 

Flo.  •IM 


\C  C 
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The  incUion*  for  Ivmin  nbfCMN.  ab.  rhe  printary  roud^al  inpiunn;  ee,  ifi*  MOiniUry mAJrtold 
indMon:  cH.ua  ext.«n«ion  ol  Lho  oranndjity  incid<m  f^^r  uvrvbpllftr  abHctun;  r /,  Iha  lacUiun  fur 
ittMKMW  of  lit  K-miioniaplwrKtlfUJ  lnfa«  nf  thf>  oon-bnim. 

(c)  The  tegmen  tympani  should  llien  be  insix-cted  under  strong  re- 
fleelwJ  light  for  oozing  pus,  and  for  the  dehiscence  or  perforation  residt- 
irig  from  necrosis.  A  probe  may  alsti  be  use<l  to  explore  for  rough  and 
ne<'rosed  bone. 

(*/)  Having  hxrated  the  fK>int  frctm  wliich  pus  oozes,  or  tJie  granulations 
protrude  from  the  necrosed  area  of  the  tegmen,  it  shotdd  l>e  gently 
curettet]  to  remove  the  granulations,  and  to  ex|)osc  the  necrotic  Ikjuc 
ami  th»'  jwrforation  through  It.  'ilie  o[>ening  sliouhl  l»e  enlarge<l  by 
removing  all  tlie  necroswl  bone  (Fig.  455  o),  a  dull  curette  being  used  for 
tlie  purpose. 

{«)  If  the  abscess  is  hwiitwl  iifar  the  floor  of  the  middle  fossa  imme- 
rliiitely  over  the  perfonttion  in   the  tegmen  tympani  it  may  be  readily 
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drained  through  this  enlarged  ojwiiing.    The  dura  ami  brain  sul*sta 
may  be  inclse<l  to  enlarge  the  channel  of  conimuni cation  between 
abscess  caWty  and  the  ca\^m  tympani.     In  one  case  coming  under 
author's  o))servution  tlie  abscess  cavitj'  extended  into  the  brain  siihslant* 
for  the  distance  of  one  and  one-half  inches,  and  coninuinicaic*!  freei 
with   the  ciivnin  tyinpani.     I^r^  oholestcatomatous  masses  were 
mixed  with  the  pus,  and  they  were  readily  reaioved  thn)n^Ii  t!ie  t 
opening. 

if)  If  the  abscess  is  acute,  simple  drainage  and  irrigation  are  usuam 
quickly  followed  by  complete  recovery.    If  the  abscess  is  chronic,  and 
walls  arc  lined  with  necrotic  sloughs  of  brain  substance,  the  healll 
process  is  nmch  pn^long^'d  and  recpiires  Ciirefnl  after-treatment. 

Drainage  through  the  Squamous  Plate.— The  drainage  of  cerebi 
al)scess  through  the  squamous  [)lnte  of  the  temporal  bone  13  indicated 
when  (a)  the  opening  tlirough  tJje  tegnien  tympani  is  not  large  euo 
to  ensure  adequatedrainage;  (6)  when  thealjsc 
F'"-  ^S'  is  located  high  in  the  bniin   substance,  and  onl) 

1ttka|S  communicates  with  the  perforation  in  the  t^^ 
^^^*  men  through  a  small  fistulous  tract;  and  (c)  w\ 
the  necrotic  or  cholesteatoma  tons  masses  are 
lar^  to  escaiH*  thniugli  the  tegracn  iipening> 
are  inaccessible  thmugh  the  tegmen  t>'iiipani. 
Technique. — {a)  It  is  presumenl,  if  liie  a 
is   of   otitic  origin,   that   the   radical 
.  operation  has  been    performed.     The  skin  11 

H  cisiou  should  ite  extended  from  the  postaurieu^ 

H  lar  mastoid  incision  in  a  cun'ed  direction  bai 

"  ward,  upwiinl,  and  then  forward,  as  shown 

I  in-iiMr  trepUne.  Fig.  45^  p/.     The  flaps  are  then  elevated  and 

tracted  with  the  periosteum. 
(6)  A  circular  plate  of  bone  one-liulf  inch  in  diameter  is  then  reroo 
from  tlie  squamous  portion  of  the  temporal  bone  (Fig.  455a),  with  a  cii 
lar  trephine  (Fig.  457).  The  centre  pin  of  the  trephine  should  be  located 
a  pfitnt  one  inf^h  above  the  posterior  wall  of  the  meatus  within  the  squ; 
area  shown  in  Fig.  45S.  As  the  bone  is  of  unequal  thickness,  one  section 
the  circle  may  be  penetrated  before  the  others.  The  centre  pin  should  be 
set  one-eighth  of  an  inc.h  flush  witFi  the  plane  of  tlie  teetli  of  the  trephine, 
as  this  is  the  average  thickness  of  the  .squamous  plate  in  this  region.  *" 
trephine  should  be  removwl  from  time  to  time,  and  a  .small  protx"  in 
ilueed  into  all  parts  of  the  circular  cut  to  remove  the  bonetlust,  and 
<ieterniiue  if  tlie  bone  has  Ijcen  cut  through  at  any  given  point.  If  it  In 
the  trephine  should  be  slightly  tilted,  so  as  to  cut  only  at  the  intact 
tions.  Wlien  the  entire  button  of  hone  is  severed  from  its  atrachmi 
thill  elevator  or  spatula  should  be  inserted  into  die  cut  ami  die  V 
gently  liftcfl  from  the  dura.  The  hutton  of  bone  should  be  WTap|»ed 
piece  of  sterile  gauze  and  placed  in  a  sterile  or  antiseptic  solution 
for  reinsertion  should  it  be  neetled — that  is,  if  pus  is  not  found. 
(c)  lns|)ect  the  exptsed  durn  for  the  following  conditions:    (I) 


THE  SURGERY  OF  BRAIN  ABSCESS 


827 


presence  of  pus  from  an  associutcfl  meningitis.  (2)  The  presence  of  con- 
gested ami  infiltrated  membranes.  (3)  The  presence  of  brain  pulsation. 
Brain  pulsation  is  usually  present  when  tlte  abscess  is  large  and  deeply 
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B'a  birtdnutrk«.  hb,  Ihe  Q«rmAn  horizontal  Hne,  or  Read's  bam-  litkc,  «xtciKlin<  from 
rnuricin  of  ihr  orbit  to  (he  occipital  t>rotuber«nc«;  a  a,  the  upper  lioriaontal  lirtr  rxlerKl* 
from  the  aupnt-orbital  niikririn  i>anUlp|  iriih  tho  ClcnnArt  liiM>.  A  t,  the  ulterior  vcrticnl  Linr,  ex- 
tondiu  upwftrd  from  llie  midUlr  nf  tlt«  tynuiaa  ai  right  an«lM  to  the  Oennan  lin^  6  6,'  d,  (hr 
middle  verti««l  line  pftne»  tlirouch  the  ondyle  of  tlie  iD(«riur  nuucilU  nt  right  ancles  to  llw  Orman 
lirtfl  hh;  ce,  tbe  poeterjar  vertical  Una  ext»nd*  fmm  the  posterior  mamiti  of  lh«  mastoid  procpw 
■  t  r^nht  aiutlra  to  titv  Omuin  line  66.  Af  rcpmente  the  Irfoallxu  of  the  central  KMUre  of 
RoWihIo;  a  8  reprvwnl*  lite  ficaure  of  8yl\-itu;  A  B  repreecnt  the  potnla  for  Irephtninc  to 
ovMnwIa  blood  from  a  ruptured  middle  meruitfeol  artery.  Von  Bercmanrt's  area  U  encloped  witltin 
th*  ttfmn  outfitted  by  the  lieavy,  l>Uck  liriee.  Olitie  eheoetM  and  otm^eM  of  the  1*-inin-m\  lobe 
nuiy  be  drained  lbn>acb  tbn  area.  The  tipper  liite  of  the  equare  representa  tlie  areu  for  tMppitiit 
^tfae  hlend  Tentricle.  cB.  tlie  oiaini^d  [lortlon  of  the  lateral  tlnxa;  h,  the  point  for  rnlerinx  t>u> 
Kntmm. 

located  in  the  brain  subsUince,  or  when  the  ab.seess  is  siiuiU  and  stipernoial. 
^^le  absem-e  of  pulsation  may,  therefore,  l>e  taken  to  iiHli<*atf  a  small 
rh't'p-seated  pus  cavity  or  a  large  superficial  one.     Tx'ptomrningitis  with 
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pachymeningitis  iiiiiy  result  in  tlie  fiisinii  of  tlie  nieiiin|;c!il  iDcmhran' 
and  tliMs  obscure  t\w  jmlsntions  wtiich  would  oUierwise  \}e  present. 

{d)  Hie  dura  should  he  ineiscd  Iftver  by  layer  near  tlie  centre  of  the 
openiiij;  until  its  entire  thickness  is  [M-netnitefl.  Jt  should  then  be  seized 
with  forceps,  liftetl  from  the  underlying  stnietures,  and  innseil  the  whole 
diameter  of  the  opening.  If  necessary,  a  cross-incision  may  be  made  to 
overcome  tlie  tension.  Tlie  bloodvessels  crossing  the  field  should  bee 
one  at  a  time,  pinched  with  artery  forceps,  and  ligated  if  neeossun', 
die  blood  might  otherwise  |)enelnite  between  the  merabranea  and  produi 
pressure,  or  curry  infection  to  other  parts. 

(e)  The  exposed  membranes,  brain  substancCf  and  bone  edges  should 
be  dusted  with  iodoform  powder  to  protect  them  from  the  infected 
when  the  abscess  is  opened. 

Fio.  150 
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MASTOID  CCLLA 


'eustachian  tube 


A  [ratiHpKTrnt  skull  «huwing   tlie  r«lnUon  of  ttie  sutun*,  ventriclM,  Eustaduan  tube,  tjr 
oavicy.  tnMMid  ceiU.  and  lateral  bbus  of  the  left  nde  of  th«  bead, 

'  '  (J)  'Hie  choice  of  an  instrument  for  opening  the  abscess,  or  for  expin 
ing  for  it,  is  a  matter  of  some  importance.    A  hollow  needle  or  cannula  1 
commonly  l>een  chosen  for  this  i^Mirpose.     Tlie  late  Christian  Fenprr 
preferre<l  n  long,  slcnder-bladcd  scalpel,  a.s  it  inflicted  less  damage  to  ihM 
lirain  substance,  and  at  (he  same  time  was  superior  in  locating  and  evarii^ 
ating  the  pus.    Tlie  needle  and  cannula  are  objectionable  on  account  nf 
the  brain  substance  entering  their  lumen  when  suction  is  applied,  thi 
interfering  with  the  detection  and  withdrawal  of  die  pus. 

'Ilie  knife  should  be  passed  a  distance  of  one  inch  into  the  brain  su 
stance,  then  slightly  njtjiled  ami  lifted  to  open  die  channel  for  tlie  d 
chaise  of  the  pus.  If  pus  does  not  ap]>ear,  it  .sliould  bo  introduced 
half  inch  further  and  similarlv  rotated  nnd  lifteil.     'Hie  knife  shoult 
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introcluoe<l  lo  a  jjreater  (Icpth  than  this  with  jjreat  caution,  us  the  hiteral 
ventricles  (Fig.  459)  nmy  he  n[wnpti  and  p-\|)ose(I  in  infection.  If  pus  is 
not  thus  foiMiii,  tlie  knife  should  be  witlidriiwn  and  reinserte<l  in  another 
plane,  and  if  necessaiy  in  several  planes,  until  tlie  abscess  is  located  and 
evacuate*!.  If  care  is  taken  to  keep  the  e.vposed  area  of  llie  surface  of  the 
brain  and  the  knife  surgically  clean,  there  is  but  slight  danger  from  this 
inethoiJ  of  proceclure,  even  when  several  i>unctnres  are  made.  'Hie  parts 
of  the  brain  thus  incised  are  not  functionally  injured,  as  the  incision  is 
clean  cut,  and  the  instr\iment  is  sterile. 

(y)  If  the  pus  is  too  thick  to  flow  readily  through  Uie  incision,  or  the 
necn»tic  sloughs  of  brain  substance  are  too  targe  to  pass  through  the 
inri.sed  oliaiuiel,  the  ericeplialoscope  designed  by  Wliiting  should  lje 
use<I.  It  should  be  introduced  over  the  blade  of  tlie  knife  while  it  ts 
still  in  the  brain,  the  blaile  acting  a-s  a  guide  to  tlie  abscess.  Through  the 
n|x>ning  thus  obtained  the  pus  will  readily  flow,  and  the  sloughs  may  be 
removed.  When  the  absce&s  cavity  is  eni[)tied  its  walls  may  be  inspecte<:l 
by  the  aid  of  reflected  light.  If  they  are  necrotic  they  .should  be  curetted 
until  healthy  brain  substance  is  expose*!.  Should  surh  material  be  left 
in  the  i-avity,  the  infection  and  inflammation  will  be  much  prolonged. 
Wliiting's  enct'phaloscope  affords  a  means  of  Ireatnient  of  great  advan- 
tage that  should  be  utilized  whenever  the  conditions  present  warrant  it. 

(A)  The  ab.'^cess  cavity  should  l>e  irrignte<I  with  a  warm  antiseptic 
.solution  until  the  return  flow  Ls  clear.  AVitli  Whiting's  cncephaloscope 
or  brain  speculum  the  irrigation  is  a  simple  matter,  as  it  allows  the  nozzle 
of  the  syringe  to  be  intro<Juced  and  at  the  same  time  allows  tlie  fluid  to 
make  iLs  exit  into  the  pus  basin.  If  the  encepliaIo.scof>e  is  not  u.sed,  a 
cannula  should  be  introduced,  the  lumen  of  which  is  larger'than  the  one 
attache<l  to  the  syringe,  to  prevent  the  possibility  of  becoming  phigged. 
This  provision  is  necessary,  as,  if  the  outflow  of  the  irrigating  s<:>lutioii  is 
blocked,  the  pressure  of  the  retaine<I  fluid  may  cause  it  to  extend  beyon<l 
the  walls  of  the  abscess  cavity  to  other  parts  of  the  bruin. 

(i)  The  first  dressing  .should  consist  of  a  drainage  wick  of  gauze,  a 
protective  covering  of  antiscplic  jHiwder,  juid  an  outer  absorl>ent  gau/e 
pad.  'Hie  drainage  wick  should  extend  to  the  outer  wall  of  the  cavity 
and  shouki  come  in  contact  with  the  external  absorlwnt  gauze  pad.  The 
proximal  end  of  the  gauze  wick  should  be  folded  over  the  bonv  wound 
and  dustefl  with  a  mixture  of  itHtofonn  and  Utric  ticld  (I  to  5),  to  prevent 
adhesion  I>etween  the  gauze  wick  and  the  outer  absorl>ent  gauze  pad, 
as  it  may  be  necessary  to  leave  die  gauxe  wick  in  position  for  several 
days;  whereas  the  outer  gauze  pad  may,  anrl  in  many  instanc-es  should, 
be  removed  daily.  In  acute  cases  the  walls  of  the  abscess  cavity  may 
collapse  and  heal  in  a  ilay  or  two.  Chronic  cases  will  re<iuire  several 
days  or  weeks  to  heal.  Macewen  recommends  that  in  some  acute  ca.ses 
only  the  outer  gauze  pad  be  u.seil,  and  if  there  is  no  temiK-rature  or  pain, 
that  it  be  left  iindislnrbtil  for  tliree  weeks,  theobvituts  purpose  Inking  lo 
avoid  the  jH>ssibility  of  infrrling  the  woumi  by  mnoving  the  dressing. 
When,  however,  the  di.schiirge  is  suflicient  lo  .soil  the  outer  gauze  pad,  it 
should  bi>  removeij  daily  until  healing  is  completed. 
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THE  SURGERT  OF  CEREBELLAR  ABSCESS. 

There  lU'c  three  routes  available  for  evacuating  abseess  of  the  ooi^ 
bi'llutn,  ii;iiiH'ly:  («)  Through  the  mastoid  wound  via  the  recess  at  Ui« 
anjjie  of  the  sigraoid  knee  (Fig.  455  c},  that  is,  through  tlie  recess  between 
the  iuner  wallof  (lie  antrum  and  the  knee  of  the  sigmoid  sinus;  (6)  throu^i 
the  inner  wall  of  the  siji^inoid  .sinns  when  the  vessel  s  thnimboseil  and 
has  been  exentenited;  [r)  throujjh  the  skull  one  and  one-fourth  inchea 
posterior  to  the  meatus,  and  beJow  the  level  of  the  lateral  sinus  (K| 
455  d). 

(rt)  If  the  abscess  is  iiiimc<] lately  behind  the  petrous  pyramid  of 
temporal  bone  it  may  be  easily  rcacheii  through  the  mastoid  wc 
via  the  recess  between  the  knee  of  the  lateral  slutis  and  the  antrum. 

(/;)  If  tJie  lateral  sinus  is  throndmse*!  (and  it  is  often  the  source  of  I 
cerebellar  al>sces3),  its  walls  should  be  carefully  searched  for  necrotic 
ureas,  not  alone  as  an  avenue  of  approaeh  to  the  abs<*ess,  but 
means  of  tracing  the  location  of  the  abscess  through  tiie  fistulous 
leading  from  the  sinus  to  the  abscess  cavity.  This  route  may  be  utilij 
to  evacuate  the  abscess,  though  the  subsequent  treatment  through 
route  is  difficult  to  earry  out  on  account  of  (he  contracte<l  and  deep  situa- 
tion of  the  opening  in  the  mastoid  wound.  This  is  also  true  of  the  : 
(a)  route. 

(c)  The  external  route  through  the  skull   (Fig.  455  d)  is  gener 
preferable  on  account  nf  its  aeeessibility. 

The  technique  of  the  oi>eration  is  otherwise  similar  to  that  describ 
for  cerebral  abscess. 


THE  SURGICAL  TREATMENT  OF  SEROUS  MENINOITIS. 

Serous  meningitis  hns  no  characteristic  symptoms  by  which  it  mar] 
positively  diagnosticated  from  ])unilent  meningitis.     If,  however,  afi 
comjileting  the  radical  mastoid  operation  (he  legmen  tjiupani  or  nuln 
is  oi>ened  and  serous  tiuid  escapes,  and  the  meningeal  symptoms: 
side,  the  diagnosis  of  serous  meningitis  may  be  made  (Fig.  455  6c). 

The  surgical  treatment  consists  in  removing  the  tegmeu  tympani  or  I 
tegincn  antri  ami  allowing  the  serous  effusion  to  escape.    Tlieaftcr-i 
ment  consists  in  the  usual  mastoid  dressings. 


THE  SURGICAL  TREATMENT  OF  EXTRADURAL  ABSCESS  OR 
PACHYMENINGITIS  CIRCUMSCRIPTA. 

Circumscribed  pachymeningitis,  or  extradural  abscess,  located  otctI 
tegnten  tympani  or  antri  in  the  middle  fossa  of  tiie  skull,  may  be  si 
fully  treated  in  nearly  all  cases  by  first  performing  the  radical 
operation,  and  then  removing  the  nM>f  of  the  ca>iim  tympaui  or  the  i 
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uf  the  antrum,  and  evjiciiating  tlie  purulent  secretion.  An  extradunil 
iihscess  is  a  localized  meningitis,  tlie  circumference  of  wliioh  is  wallc*! 
off  by  a  plastic  exudate. 

The  early  operation  upon  these  cases  prevents  the  spread  of  the  infec- 
tion in  the  form  of  a  brain  aljscess  and  k'ptonicningitis,  which  are  more 
serious  aifections.  Leptomeningitis  is  usually  fatal,  though  a  few  cases 
Iiave  recovered  under  surgical  drainage. 


THE  STTROIOAL  TREATMENT  OF  THROMBOSIS  OF  THE 
LATERAL  SINUS. 

Infective  thrombus  is  more  often  found  in  the  sigmoid  portion  of  the 
lateral  sinus  than  in  any  other  of  the  intracranial  sinuses.  Early  recog- 
nition and  surgical  treatment  is  of  tlie  greatest  advantage  to  tlie  patient, 
as  many  cases  thus  early  recitgnized  and  treatet)  recover. 

Technique. —  (a)  A  pn'liminary  mastoid  operation  is  performed.  If 
the  naastoidilis  and  otitis  arc  acute,  it  nmy  be  only  necessary'  to  do  a 
.simple  mn.stoid  ojwration,  the  cavum  tj'mpani  being  unmolested;  if, 
however,  the  mastoiditis  or  otitis  arc  chronic,  and  if  the  labyrinth  is 
invoIve<l  by  the  infective  pi-ocess,  the  radical  mastoid  operation  shonld 
l)e  perfonned.  Ricliards  reports  11  cases  of  labyrinthine  disease  upon 
wliich  he  oiHratetl,  performing  more  or  less  extensive  exenterations  of 
tlie  labyrinth,  of  which  tliree  were  alTwtetl  by  thrumbosis  of  tlie  lateral 
sinus.  'l*his,  as  he  says,  points  strongly  to  the  labyrinth  Jis  a  |x>ssible 
alnum  of  infection  (Figs.  3CS  to  1^98,  and  tla-  icihrtique  of  the  mastoid 
operations). 

{h)  liemove  the  cortex  of  dense  or  necrosed  bone  covering  the  mastoid 
aspect  of  the  lateral  sinus  as  extensively  as  possible,  thus  exp<jsiiig  tlie 
meinbnuioiis  sinus  (o  observation  and  operation.  Determine  whether 
a  perisinuous  abscess  (extradural  abscess  of  the  sinas)  is  pre.sent.  Note 
the  texture  of  the  membranous  sinus,  whether  velvety,  covered  with 
granulaticms  at  certain  points,  or  necrose*!.  Pali>ate  it  with  Uic  finger  to 
determine  its  resistance,  whether  doughy,  hard,  or  fluid.  Some  surgeons 
recommend  that  the  sinus  be  ex[x>sed  in  every  mastoid  o|K'ration,  and  that 
a  portion  of  its  contents  be  withdrawn  with  a  hypodermic  needle  to  ascer- 
tain if  pus  is  present.  This  is  reprehensible  practice,  as  it  is  an  unreliable 
niethiM!  of  detenniiiiiig  the  presence  of  pus.  and  ex|>oses  the  sinus  to  the 
danger  of  infection.  Whiting  recommends  that  the  tip  of  the  finger  be 
placed  as  near  tlie  jugular  bulb  as  possible  and  then  drawn  upwiinl 
towani  the  knee,  and  noting  whether  Uic  stripped  sinus  refills  below  the 
finger.  If  it  does,  the  jugular  bulb  is  open.  The  sinus  should  then  lie 
stripped  from  above  downward  toward  the  jugular  bulb,  and  the  same 
observation  made  of  the  upper  jH^rtion  of  the  sinus.  If  it  relills,  the  sinus 
b  open  above;  if  it  does  not,  it  is  closed  by  a  thrombus.  Having  deter- 
mined to  o|>en  the  membranous  sheath  of  tliesiiujs,  see  that  ioiliiform  and 
boric  acid  powder  (I  to  6)  and  a  strip  of  iodoform  gauze  (1  x  24  in.)  are 
ill  readiness  in  case  free  hemorrhiige  occurs. 
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(c)  IiK'ise  the  wluilr  leii^rtli  of  tho  expfiswl  |M>rtion  of  tlie  iiieinWranuiu 
sinus  (Fig.  460),  and  if  the  honiorrha^c  is  free  it  should  be  elosed  hy  lurrt-l 
ing  in  tlie  cut  edges  of  the  inenibntne  und  packing  the  l>ony  o|>ciung  wilhl 
the  strip  of  iodofonn*gauze.    A  few  moments  of  hemorrhage  should 
allowed,  as  it  may  wash  out  tlie  infective  rnateriitl  and  lead  to  rcooverr. 

K  the  iiifision   is  not  fctni)wed   by  hemorriuige,  tlie  tbron»l)ic  olot»l 
whether  it  be  solid   or  uncJerjjning  disintejErnitJou,  should   be   removeil 
with  a  dull  curette.     The  portion  of  the  elot  near  the  jugular  bulb 
should  l>e  rurettwi  until  hliKnJ  appeai-s  at  the  lower  end  of  the  o|>ening,J 
The  curette  should  tJien  be  passe<l  upward  through  the  knee  of  thel 
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TbnmbUi  of  Lhe  latenU  mqbs  copoMd. 

stnu5»  and  the  clot  removed  from  this  part  of  the  sinus,  llie  flov 
of  blood  from  this  end  of  (he  sinus  is  evidence  that  this  portion  has  l>eeii 
elearetl  of  the  throiiibu.s.  Doth  ends  of  the  simis  should  give  forth 
blood.  The  lower  or  jugukr  end  of  the  sinus  should  be  kei>t  cloawl 
with  the  finger  while  the  upper  end  is  being  eurelteil.  as  too  mm^b 
bkHw]  might  ollierwise  be  lost,  or  the  surgeon  Iw  im[>elle<l  to  work  in 
unseemly  haste.  Having  cleare<l  the  sinus  of  the  clot,  it  should  Iw  fillwi 
with  the  icMiofomi  borii'  acM  pi>wder,  the  edges  of  the  membrane  tuntwl 
in  ami  the  bony  aperture  filled  with  ioilofortn  gauze,  and  the  usual  nuL<)toi<l 
drainage  and  ubsorlx^nt  dressing  applied. 
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{<!)  *V\w  dressing  may  l>e  removeil  at  Uie  end  of  from  tweiity-'^our  to 
forty-ei^Iit  liours,  and  the  jjatize  remove*!  from  the  liony  aperture  of  the 
lateral  sinus  without  dan^^r  of  hemorrhage. 

(r)  The  after- treatment  consists  in  the  usual  mastoid  dressings  here- 
tofore <Iesrribed. 

Should  pain,  chills,  and  a  rise  in  temperature  occur,  the  dressings 
sliould  be  remove<l  at  once  ami  the  parts  examineil  to  determine  the  con- 
ilitious  which  gave  rise  to  the  symptoms.  If  pus  is  present,  endeavor  to 
tnu-e  it  to  its  .soiinr.  It  will  usually  he  necessary  to  reopen  the  sinus  and 
extend  the  curettement,  as  the  sepsis  is  prohably  from  within  the  sinus, 
fragments  of  the  thrombus  having  prol>ably  l>een  left  at  the  time  of  the 
primar}'  sinus  operation.  'Hie  sepsi.s  may,  however,  have  its  origin  from 
a  [>erisiiiuous  aUscess.  It  may  liccnnie  necessary  to  resect  the  jugular  vein 
ami  the  jugular  bulb. 

RESECTION  OF  THE  INTERNAL  JUGULAR  VEIN. 

The  indications  for  the  ligation  ami  resection  of  the  internal  jugular 
vein  are  as  yet  not  fully  estxiblislie*!.  It  is  .still  a  question  as  to  when 
the  resection  increases  the  danger  of  .spreading  tlie  infcrtion,  ami  when 
it  prevents  spreading  the  infection  from  a  thrombnstsl  lateral  sinus. 
If  the  internal  jugular  vein  is  iigalcd  and  resected,  the  anastomotic 
clmnnel.s,  of  which  there  are  many,  will  receive  the  venous  blood  cur- 
rent, provided  tliere  is  a  Bow  of  blood  through  the  sinus.  If  only  tlie 
lower  portion  of  tlie  hitenil  sirms  is  closed  by  un  infwted  thnunbus, 
the  bloixl  may  be  forreil  into  the  superior  petrosal  .sEniis  and  cause 
thrombosis  in  it  and  the  cavernous  sinus,  with  whicli  it  comn\unicates. 
If  the  entire  sigmoid  portion  of  the  sinus  is  bhxkeil  by  a  thrombus,  the 
blood  current  may  beforcerl  baekwanl  into  the  superior  longitudinal  sinus. 
If  the  thrombus  is  limitwl  to  the  jugular  bulb  tfie  bluu*!  current  maybe 
forf'tn]  into  almost  any  nr  all  of  the  intracnmiiil  sinuses.  In  ligaling  tlie 
internal  jugukr  vein  tlie  effwt  upon  the  blood  current  is  the  same  as  that 
in  jugidar  bulb  thrombus.  The  <|ueslion  as  U\  when  (he  jnguhir  vein 
should  Iw  tigated  and  remove<l  from  the  neck  resolves  itself  into  the  con- 
sideration of  the  foregoing  facts,  and  mav  Iw  slnte<l  as  follows: 

(n)  It  may  be  ligated  and  removed  when  the  entire  sigmoid  sinus  is 
lhroml»osed  and  oblitemted  by  operative  procedure.  The  jugtdar  vein 
should  l>e  removed  first,  however,  to  obviate  (he  danger  of  disseminating 
particles  of  the  thromlHis  whidi  may  become  detached  during  the  exen- 
(emtion  of  the  sigmoiil  sinus. 

(h)  The  internal  jugidar  vein  may  be  ligate<l  and  reniovetl  when  the 
jugular  bulb  Is  ihromlMistNl,  the  jugular  bulb  being  removed  after  the 
rewction  of  the  vein,  provided  the  sigmoid  and  lateral  sinuses  are  entirely 
fnv  from  inf^-i'tion,  or  that  the  sigmoid  sinus  is  obliterate*!  at  the  same 
time,  whether  it  is  infected  or  not.  If  the  sigmoid  sinus  is  left  open,  the 
infective  material  from  the ju^^darbulb  may  be  forced  backwani  through 
the  sigmoid  sinus,  and  from  thence  through  the  petrosal  to  the  cavernous 
\       sinu.ses. 
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(c)  The  tnternnl  jiijfuliir  vein  niiiv  hv  lij;nt«l  and  resected  when  it 
thrombosed  by  extension  from  a  similar  eonililion  in  tlie  sigmoid  sinii 
and  jugular  hnllj. 

(rf)  The  jiipdar  vein  sliould  not  he  hgnted  and  resected  when  there  is  ai 
flow  of  blood  through  the  sigmoul  sinus. 

(c)  In  a  general  way  it  may  be  sai<l  that  the  jngiilar  vein  may  tw 
ligated  and  resetted  when  the  sigmoid  sinus  is  completely  blocked  with 
ail  iiifeete<i  thrombus. 

The  object  of  the  ligation  and  resection  of  the  intenial  jugular  vein  ii 
to  prevent  the  dissemlnatioti  of  llie  infection  to  other  parts  of  llif  b^Mly, 
as  the  lungs,  spleen,  liver,  kidneys,  intestines,  etc.  Statistics  show  morr 
favorable  results  when  this  is  done  in  complete  blockage  of  the  sigmcwd 
sinus;  and,  on  the  contran,*,  the  result.H  are  woree  when  the  sigmoid  sinus 
still  Ims  ji  ciirreni  of  blood  passing  (hmngh  it. 

Technique.  — (»)  Extencl  the  mH.sU>id  incision  downward  along  titeaittr- 
rior  border  of  the  sternoumstoid  muscle  to  the  sternal  notcli  (.Plate  XlIIl. 

(6)  Retract   the  stertiomastojd    muscle  backward   and   separate  tl: 
fa^-ia  and  other  structures  by  blunt  <lissei'tion  until  dieinteniul  juguInTi 
vein  is  exposciL 

(f)  The  pneumogastric  nerve  nins  between  the  internal  jugular 
and  the  carotid  artery,  and  should  be  respected. 

{d)  Ligate  the  internal  jugidar  vein  just  above  the  stemTim  and  jiu 
below  the  floor  of  the  external  auditon"  meatus  (I'late  Xlll). 

(e)  Ligate  all  the  branches  of  the  vein  given  off  between  the  up{)erati(l 
lower  ligations  of  the  jugular  vein  (Plate  Xlll). 

(J)  Sever  the  jugular  vein  just  above  the  lower  and  ju.stl>elow  theup[ 
ligatures.  Then  sever  all  the  branches  close  to  the  jugxdar  vein,  and 
remove  the  vein  from  the  neck.  A  gauze  pad  should  be  placrcil  under  tin 
vein  before  resecting  it  to  protect  the  ti.ssucs  from  infection. 

(ff)  The  sigmoid  siinis  is  next  openetl  and  the  thrombus  removeil  M 
described  in  the  preceding  section.  The  danger  of  disseminating  the, 
disintegrating  thrombus  tlirf)Ugli  the  jugular  vein  is  largely  obviated  hi 
its  removal,  though  the  utuistoniotic  commuiiirations  are  not  allogei 
obliterated. 

(A)  Tlie  sigmoid  sinus  should  be  packed  and  obliterated  (Plate  Xlll)^ 
and  the  mastoid  wounildresstNl  aspreviously  dp.scrib«Hl,  with  theexi:<ept)(iK 
that  the  h>w('r  \ni\i  of  the  mnst()id  incision  is  left  oi>en  S4>  that  the  region 
the  excnteratctl  sigmoid  sinus  may  be  subsequently  inspcctc-il  and  d 
through  it.  'ilie  incision  in  the  neck  should  be  closed  througliout  i 
entire  length,  a  secondary  incision  being  made  one  inch  [Kislerior  to  ih« 
lower  angle.  This  incision  should  be  made  to  communicate  with  tlie 
]>ri!nan,-  neck  wound  by  tunnelling  beneath  the  skin.  A  spiral  tube  with 
a  snudl  wick  of  gauze  in  it  should  be  introilucctl  into  the  .secondan*  inri- 
ston,  ami  be  extended  beneath  the  skin  to  the  lower  |>ortirm  of  the  primaij 
neck  woimii.as  sIkiwii  in  Fig.  4."M.  'i^c  object  of  the  seron<lan'  incwi 
is  to  prevent  an  unsightly  scar.  As  the  primary  wound  w^ls  (xvupi 
by  an  infected  and  thrombosed  vein,  the  tissues  may  have  become  coti- 
taminated.    Under  the.se  circumstances,  if  the  tube  dressing  were  inin*- 
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The    Combined    OperatJon    for    the    Removal    of    a  Thrombosed 
Sigmoid  Sinus,  Jugular  Vein*  and  Jugular  Bulb. 

The  ngmoid  portion  of  the  Utrral  sinus  has  Ixwn  exenternted  and  packed  with  gauze.  Th« 
jupilar  vein  and  iu  hr.inch«s  have  been  ligatrd  nnd  wvered.  and  the  floor  nl  th«  meatus  is 
L>cing  remuved  with  n  Gifcti  saw  to  expose  the  jugular  bulb.  The  facial  nerve  has  been  exposed 
and  retracted  forward  with  a  gauxe  tape  to  permit  the  hone  which  cncloaea  it  to  be  removed,  as 
it  b  In  the  operator's  pathway  to  the  jugular  bulb,  though  this  was  not  necessary  in  this  par- 
ticular dissection. 


PLATE  XIV 


The  Anatomy  of  the  Grunept-Panse  Exposure  of  the  Jugular 
Bulb.  Grunert  removes  the  tip  of  the  mastoid  process  and 
then  proceeds  toward  the  jugular  foramen  at  the  base  of  the 
skull.  When  the  jugular  foramen  is  reached  he  removes  the 
outer  and  posterior  portion  of  the  bony  ring  encircling  the 
vein.  As  shown  in  the  drawing,  the  facial  nerve  lies  in  the 
way.  Panse  exposes  it,  removes  it  from  its  canal,  displaces 
it   forward,  and    proceeds   to   expose   the  jugular  bulb. 


1,  Tympttnio  cavity;  2,  maDaw;  8,iDoua;  4,  pcMt«rior  MfuiciroulM'  euuJ;  5,  nooiw  eodolyiDph»tlani; 
fl,  maitold  emmiiftry  vein;  7,  Utantl  riooi;  8;  ooeipital  vein;  0.  tpiiuU  aooewory  norve;  10,  fadal  iMrv«, 
(Af Ur  Barddebea.) 
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clucecl  into  the  wound  througli  the  primary  incision,  the  tissues  around  the 
tuhe  <ire.ssing  would  heal  slowly  and  cause  a  rotractc*!  and  disfij^urin^ 
scar.  The  secondary  incision,  l>eing  removed  from  the  region  of  infec- 
tion, will,  after  the  tube  is  discontinueti,  heal  cjuickly  and  with  little  scar 
and  disfigurement. 

{ft)  The  ufler-treatment,  in  so  fnr  as  the  wound  in  the  neck  is  eon- 
cerueii,  consists  in  tJie  removal  of  the  drainage  tiiW  dressing  at  the  end  of 
the  third  day,  or  earlier  if  jmin  and  temperature  arise  and  persist.  In 
tho.se  cases  in  which  the  neck  woun<i  was  not  infected  the  tulte  dressing 
may  he  dispensed  with  after  tlie  first  dressing,  a  small  gauze  wiek  heing 
inserted  only  a  little  distance  into  the  wound  to  carrj'  away  the  excess  of 
secretions.  The  channel  wH.upied  by  the  tube  will  quickly  (ill  by  granu- 
lation, and  at  the  tliird  dressing  the  gauze  wick  may  l>e  omitted  to 
allow  the  cutaneous  edges  of  the  in<'ision  to  approximate  and  unite.  The 
scar  resulting  will  l>e  slight  and  the  cosmetic  e(r(H't  goo<J. 

The  sigmoiil  and  mastoid  wounds  should  be  dresseil  as  previously 
describctl. 

THE  SUROERT  OF  THE  JUGULAR  BULB. 

The  in<li(-uti4>ns  fur  the  removal  nf  the  jugidar  bulb  are  (a)  extensive 
necrosis  in  the  region  of  the  bulb;  (h)  severe  systemic  infection  from  the 
disintegniliug  ihromhic  clols;  and  (c)  the  desire  to  remove  every  vestige 
of  the  foci  of  infection  ill  order  to  give  the  patient  the  greatest  chance  of 
recovery. 

Techiuque. — (a)  nie  mastoid  operation  is  first  performed  as  pre- 
viously desTTibed.  Tlie  simple  mastoid  o|>eration  is  performed  if  the 
case  is  acute  and  there  are  no  special  indications,  as  labyrintliine  sup- 
puration and  necrosis,  for  opening  the  cavuni  tynipani.  Cerebral  abscess 
with  the  atrium  of  infection  through  the  tegmen  tympani,  and  sigmoid 
sinus  tlirombnsis  with  the  atrium  of  infection  through  die  labyrinth, 
etc.,  necessitate  the  performance  of  the  radical  mastoid  o|>erftlion. 

(6)  The  internal  jugular  vein  is  next  resectetl  as  described  in  the 
preceding  section  (Plate  XllI). 

(c)  The  sigmoid  sinus  is  ex|>osed,  exenterated,  and  packed  with 
gauze  (Plate  XII!). 

(d)  Tlie  flmir  of  the  external  auditor}*  meatus  is  remove<I,  as  it  is  in  the 
pathway  to  the  bulb  (Plates  XIII  and  XIV). 

(e)  '^riie  facial  nerve  is  exposed  as  recommended  by  Pause,  as  it  often 
lies  in  the  pathway  to  the  bulb.  'I'he  nerve  should  he  lifted  from  its 
exposed  canal,  a  strip  of  gauze  passed  aniunil  it,  with  which  it  is  retracted 
anteriorly,  as  shown  in  Plates  XIII  and  XIV. 

(/)  ITie  styloid  process,  together  with  the  lower  portion  of  the  bone 
which  previously  supported  the  facial  nerve,  and  that  {portion  of  the 
mastoid  tifi  which  o1)structs  the  \mth  (o  die  bulb,  should  be  removed 
with  a  chisel,  bone  forci-ps,  or  a  <»igli  saw,  as  shown  in  Plate  XIII.  The 
saw  should  be  place<]  in  front  of  the  fragment  of  the  floor  of  the  meatus,  the 
anterior  wall  having  been  previously  removed.    One  end  should  be  passed 
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over  itf  and  the  bone,  including;  Oie  styloid  attachment  and  iho  antrrior 
portion  of  the  mastoid  tip,  sawed  through  (Plates  XllI  und  XJV).    The 


The  Exposure  of  the  Jugular  Bulb  Completed,  the  Sigmoid 
Sinus  Exenteraled  and  Packed  with  Gauze,  and  the  Facial 
Nerve  Lifted  IVom  its  Canal  and  Retracted  Anteriorly.  The 
fbcial  ridge  is  usually  located  more  anteriorly  over  the  jugular 
bulb  than  shovvn  In  the  drawing. 
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remaining  portion  of  the  bone,  cspecinJIy  that  lying  henciitli  the  floor  of 
the  mentus,  may  he  reniove<i  with  bone  forceps. 

iff)  If  the  transverse  process  of  llie  atlas  projects  outward  into  the 
field  of  o[>eration,  it  should  be  removed,  care  being  exercised  to  avoid 
injurinf;  tlie  verlebral  arterj'  (liardeleWn). 

(A)  The  outer  portion  of  t}ie  tliin  lione  encirrlin^  the  jugular  bulb 
should  be  retnovp<i  with  hone  forceps. 

(i)  nie  jugular  bulb,  l)eing  expased  to  surgical  interference,  should  be 
examined,  and  its  condition  noted  for  scientific  purposes.  As  the  sig- 
moid sinus  above  and  the  internal  jugular  vein  below  have  already  heen 
obliterated  and  removed,  there  is  no  adde<l  danger  In  removing  the  bullj 
which  forms  the  connecting  link  between  them. 


Vm.  4AS 
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Fm.  466. — The  »econi)  »t«p  in  ih«  Pumow-TniutnuoD  pLutio  up«>aliiin  fnr  th«  eln*ur»  of  « 
panUrtVBt  rctrn-auricul«r  ojmiinK-  I'ha  lutureaab  nml  <*  </  \uv  !■>  In*  liitl  to  llie  opiimitc  «iiluiv« 
la  briiig  the  |>criiittt«uiu  locvtlier, 

Fin.  -166.  -  Tl»!  ttiird  >tep  of  llta  Pftwnr-TrsutmAnn  pliMtlo  operUioQ.     OorifiB  the  ikla. 

(;)  The  jugular  hutb  should  be  removwl  from  the  jugidnr  fossa  with  a 
curette. 

(t)  The  primarj'  dressing  should  consist  of  a  gauze  wick,  the  distal 
end  of  whicli  is  inserted  into  the  jugular  fassa,  and  the  proximal  end  in 
contact  with  the  external  absorl>ent  dressing.  The  niu.stoid,  sigmoid 
sinus,  and  neck  wounds  shoiiM  also  l>e  drained  by  spinil  tubes  wiUi  a 
.small  gauze  wick  in  the  lumen  of  the  lubes. 

H)  The  afler-treatmeut  consists  in  applying  suitable  internal  drainage 
and  external  ab.sorl)ent  dressings  until  all  suppuration  ceases  and  the 
cavities  have  healed.  The  uiaslotd  wound  shoulil  Ileal  by  gmnuhition* 
finally  Iwcnniing  covered  with  epidermi.s.  Shoulil  exuberant  granula- 
tions funn,  they  should  l>e  retluced  with  cau.stic  applications  or  with 
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the  electric  cautery.  Should  the  mastoid  bony  surfaces  fail  to  heal 
within  from  four  to  ten  weeks,  they  should  be  more  freely  exposed  (the 
postauricular  wound  is  left  open  at  the  time  of  the  primary  operation), 
curetted,  the  hemorrhage  checked,  and  Thiersch  grafts  applied  as  pre- 
viously described. 


OLOSUKE  OF  P08TATTRZ0ULAR  FISTULA. 

The  Mosetig-Moorhof  Method.— This  method  is  adapted  to  the 
closure  of  small  openings,  and  is  performed  as  follows:  (a)  The  edges  of 
the  fistulous  openings  are  freshened;  (&)  a  skin  flap  corresponding  in 
size  with  the  opening  is  made  below  the  opening,  a  pedicled  attachment 
being  left  at  the  upper  portion  of  the  flap;  (c)  the  flap  is  then  turned 
upward  and  placed  in  the  fistulous  opening,  with  the  skin  surface  inward; 
{d)  it  is  then  fixed  in  this  position  by  four  sutures;  (e)  finally,  the  fresh- 
ened edges  of  the  fistulous  opening  are  brought  together  over  the  raw 
surface  of  the  skin  flap,  thus  forming  an  epithelial  lining  on  the  inside  as 
well  as  on  the  outside  of  the  fistulous  opening  (Figs.  461, 462, 463, 464). 

Passow-Trautmann  Method.— (a)  Make  a  circular  incision  about 
one-eighth  inch  or  more  (Trautmann)  from  the  edge  of  the  fistulous 
opening,  and  separate  the  periosteum  and  skin  within  the  incised  circle 
from  the  bone  beneath;  (6)  unite  the  everted  margins  of  the  periosteum 
thus  loosened,  with  absorbent  catgut  sutures;  (c)  loosen  the  skin  exter- 
nal to  the  incision  and  unite  the  edges  over  the  first  periosteal  flaps  with 
sutures  (Figs.  465  and  466). 


CIIxVPTEU    XLIX. 


FACIAL  PARALYSIS. 
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The  Plastic  Surgery  of  the  Facial  and  Hypoglossal  Nerves.— The 
facial  nerve  is  suhjet-t  li>  the  siitne  diyeases  ns  otlier  [wripheral  nerves, 
ihe  inosl  frecjufiil  uiTrctinii  I>eiii^  paresis  or  paralysis. 

I'antlysis  is  characlerizetl  by  facial  defurmity,  due  to  the  iminobility 
of  the  muscles  supplied  by  the  facial  nerve.  Ilie  manifestations  are  the 
inability  to  raise  the  eyebrow,  the 
iikin  of  the  forehcati,  lip,  or  cheek, 
and  to  completely  close  the  eye. 
'i'be  attempt  to  distend  the  buccal 
cavity  is  attended  by  the  escape  of 
air  thmngli  the  jmraly/ed  .sitlc  of  the 
uumtli.  TlitTc  i.s  alsf)  inubdity  to 
pucker  the  lips  in  whistling,  becau.se 
the  angle  of  the  inouth  drmtps. 
The  drooping  cause*  the  patient  a 
certjiiii  embarrassment  in  speech 
(Fig._4f>7). 

Etiology. — 1.  Exposure  to  cold 
anti  wet,  followe<l  by  neuritis  and 
perineuritis  of  the  fiicial  ner\"c. 

2.  A  neuritis  dne  lo  toxemia, 
sjiihilis,  rheumatism,  diabetes,  gont, 
leukemia,  diphtberia,  and  other  in- 
fectious diseases. 

3.  Tumors  affecting  any  part  of 
the  course  of  tlic  facial  nerve,  as  intra- 
cranial, intraHKSseous,  and  external 
neoplasms. 

4.  Traumatism  is  one  of  (he  intjst 
fre*]nent  causes  of  facial  paralysi.s, 
and  one  which  should  concern  the 
otologi.sl,  Tlin  facial  paralysis  may 
arise    during    suppuration    of     (he 

middle  and  internal    ear,  especially  chronic   suppuration,  or    suppu- 
ration  persisting  after   ojteralive   procedures  for  its  cure. 

Facial  paralysis  may  also  result  from  packing  the  mastoid  wound  too 
lightly  after  a  mastoid  openition.  Paralysis  is  known  lo  have  Ix^n  ciiuseil 
by  the  very  means  devise<I  fur  the  protectinn  of  the  farial  nen'e  thiring 
an  ojwratioii,  namely,  Stai-ke's  protector  in  the  bantls  of  an  inex[H>ncncc<l 


l-Kirtul  |MralyM«  uf  olitiv  origin.  TImi 
p«ti>^t  in  iill<^i|ilm(  lu  HtMff  hotli  ryni  Kcirl 
lo  <lr«w  llii'  m'iiirh  »n  brilli  «ii|m;  ilii*  rfslK 
Itf  iiU  n«rv<*  N-iiut  jmrnlyml  L<*  !■  <innl>I«  >o 
flme  tho  n|t)l  ryo  or  tn  (;onim''l  Hip  right 
ikn^t>  nf  till*  mouth. 
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assistant,  who  presses  it  too  firmly  against  the  facial  canal  or  twists  it 
while  it  is  in  the  aditus  ad  antrum. 

Curettage  of  the  middle  ear  for  granulations,  where  the  facial  nerve  is 
not  covered  by  bone  as  it  passes  through  the  antrum,  may  injure  the 
facial  nerve  and  cause  paralysis. 

The  vigorous  cauterization  of  granulations  in  the  middle  ear  with 
chromic  or  other  caustic  acids  may  also  produce  facial  paralysis.  One 
such  case  came  under  my  observation. 

Treatment. — The  treatment  is  divided  into: 

1.  Medical  (local  and  expectant). 

2.  Surgical. 

In  paralysis  of  toxic  origin,  following  exposure  to  cold  or  infectious 
diseases,  the  paralysis  is  usually  slight,  recovery  occurring  in  from  one 
to  six  months  by  the  natural  process  of  repair.  The  usual  treatment  in 
such  cases  is  elimination  of  the  toxins  by  catharsis,  the  administration  of 
strychnine  and  other  tonics,  facial  massage,  and  electricity.  ITiese  pro- 
cedures are  used  principally  to  keep  up  ^e  muscular  tonicity,  while  the 
nerve  is  regaining  its  normal  function.  Paralysis  after  a  mastoid  opera- 
tion from  too  firm  packing,  or  violent  reaction,  usually  subsides  within  a 
short  time  after  the  cause  is  removed.  When  a  tumor  is  pressing  upon 
the  facial  nerve,  or  the  nerve  is  injured  in  the  removal  of  the  tumor,  the 
paralysis  will  frequently  disappear  soon  after  the  completion  of  the 
operation. 

In  all  other  conditions  causing  facial  paralysis,  wherein  the  continuity 
of  structure  of  the  nerve  has  been  destroyed  for  a  greater  distance  than 
the  process  of  repair  will  bridge  over,  a  surgical  operation  is  required  to 
effect  a  cure.  In  order  to  understand  the  surgery  of  the  facial  nerve  it  is 
necessary  to  have  a  clear  conception  of  its  anatomy  and  physiol(^'. 

The  facial  nerve  arises  from  a  large  group  of  cells  situated  in  the  upper 
portion  of  the  medulla  oblongata  near  the  junction  of  the  medulla  and  the 
pons. 

From  this  nucleus  the  nerve  passes  up  to  the  fourth  ventricle,  forming 
a  knee,  to  the  nucleus  of  the  sixth  nerve,  and  comes  out  at  the  junction  of 
the  pons  and  medulla  in  connection  with  the  sixth  nerve.  The  fibers  of 
the  facial  lie  on  the  inner  side  of  this  composite  nerve.  From  this  point  the 
nerve  passes  through  the  internal  auditor^'  meatus,  through  the  Fallopian 
canal,  beneath  the  posterior  and  lower  border  of  the  annulus  tympanicus, 
through  the  anterior  border  of  the  mastoid  process,  and  then  emerges  from 
the  stylomastoid  foramen.  From  this  point  it  passes  forward  into  the 
substance  of  the  parotid  gland,  within  which  it  divides  into  three  great 
branches,  known  as  pc.s  anscrinus  (goose  foot).  One  branch  goes  to  the 
muscles  of  the  forehead,  the  eyelid,  and  the  upper  portion  of  the  malar 
zygomatic  region.  The  second  branch  passes  across  the  face,  supplying 
tlie  angle  of  the  nose  and  the  muscles  that  raise  the  upper  lip.  The  third 
branch  supplies  the  muscle  at  the  angle  of  the  mouth,  the  lower  lip,  the 
platysmu,  and  the  stylopharyngeus  muscle. 

At  tlie  exit  of  the  nerve  from  the  stylomastoid  foramen  one  branch,  the 
auricularis  posterioris  profunda,  is  given  off,  and  goes  to  the  muscles  of 


TUB. SURGERY  OF  THE  FACIAL  \KRVE 


841 


the  neck.  The  iiilenjsseous  |>orlton  of  the  facial  nerve  gives  off  a 
inimliernf  siiiult  branches,  cormnuninitinjf  with  other  iierve.s,  as  the  (iflh 
and  the  plmr}'"nge(is.  The  j>neuriiojriLstn<;  an<l  sympathetic  also  give  off 
Rpeeial  I>mnehes,  the  petrosals,  stape<liiis,  an<l  ehonia  tynipani. 

The  function  of  the  nerve  is  to  supply  the  rtiusele.s  of  expression,  as 
mentioned  above,  ami  it  is.  therefore,  a  motor  nene.  However,  a  certain 
amount  of  sensitive  fibers  are  contained  within  it,  due  to  its  gross  associ- 
ation with  the  other  intracranieal  nerves. 


THE  SURGERY  OF  THE  FACIAL  NERVE. 


w  'Hie  operative  proceihircs  for  the  cure  of  facial  paralysis  are: 

^^B  1.  iSuture  of  tile  severed  ends  of  tlie  facial  nerve. 

^^1        2.  Plastic  operations. 

^^P  (a)  The  union  of  the  facial  ami  hypoglossid  nerves. 

^^f  (6)  The  union  of  the  facial  and  spinal  accessory  nerves. 

r  (c)  ^Vhe  union  of  ilie  facial  and  the  glossopharyngeal  nerves. 

I  The  first  procedure,  tliat  is,  the  suturing  of  the  accidentally  severed 

I  ends  of  the  facial  nerve,  seems  to  be  unnecessary,  be<;anse,  if  only  moder- 
ate loss  of  substance  between  the  two  ends  exists,  tlie  proximal  ends  of  the 

'        nerve  will  regenerate  and  unite  witli  thedLstul  end  without  suturing. 

I  Id  the  plastic  operations,  the  union  between  either  the  facial  and  spinal 

accessor**  or  the  glossopharyngeal,  there  are  so  many  untoward  symp- 
toms following  the  procedures  {b)  and  {c)  that  they  have  been  practically 
abaiuloiied  and  the  union  of  the  facial  and  In'poglossal  nerves  (a)  prac- 
ti-stMi  instead. 

The  Methods  of  Anastomosing  the  Facial  and  Hypoglossal 
Nerves.— 

I.    EmI  to  end. 

r2.  End  to  side. 
3.  Side  to  side. 
The  easiest  mediod  is  the  end-to-end  operation,  and  it  is  tlie  mast 
prcMjuctive  of  succe.ss,  but  it  necessitates  pundysis  of  the  muscles  of 
the  tongue.  'Hie  end-to-side  ojieratiim  is  to  be  preferred  in  all  citses. 
a.-*  paralysi-s  of  the  tongue  is  avoided.  The  side-to-.side  procedure  has 
only  bi-en  perforiiUHl  once.  an4l  with  a  [>i>iir  re.sult. 

Plastic  Surgery  of  the  Facial  and  Hypoglossal  Nerves;  Ajiasto- 
mosis  of  the  Facial  and  Hypoglossal  Nerves.-  Tecfaniqae.— (a)  (General 

(anesthesia,  the  patient  having  been  prepared  as  for  any  other  major 
operation. 
(6)  An  incision  of  the  skin  should  be  nnide,  beginning  at  the  tip  of  the 
mastoid  pr*Kre.ss.  near  the  lolie  of  the  anride,  and  extemling  downward 
and  fdrwanl  along  die  anterior  bonier  of  the  sternoniastoid  muscle  to 
tlie  level  of  the  cTicoid  cartilage  of  the  lar>nx. 

(c)  It  shoidd  then  be  carrie<l  through  the  superficial  fascia  and  the 
platysma  muscle,  thus  exposing  the  sternomastoid  muscle.  'ITie  external 
jugular  vein  is  usually  sacriHcetl  in  this  prcK-edure,  the  severe*!  ends 
being  tied. 
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{(i)  ITio  antrTior  Unnlcr  of  Ihe  slcmomastoid  must'lc  and  the  internal 
ju^ilar  vein  shoiiUi  be  located,  and  retraeted  posteriorly,  to  expose  Ihe 
hypofjlossal  nerve,  as  shown  in  Plate  XVI.  Tlie  ]x*slerior  belly  of  the 
digastric  muscle  is  located  more  anteriorly  and  superiorly,  as  it  extends 
from  tlie  mastoid  tip  to  its  pulley. 

{e)  The  dimensions  of  the  parotid  gland,  whioh  is  situated  on  the  pos- 
terior border  of  tlie  ramus  of  the  inferior  maxilla,  should  l>e  determined 
as  the  facial  nerve  divides  into  tiii-ce  branches  within  its  svibstance. 
Having  locatefl  the  boundaries  of  the  parotid  gland,  trac*  the  facial  nerve 
to  it.  The  facial  nerve  may  then  be  traced  backward  antl  upward  to  its 
exit  from  the  stylomastoid  foramen. 

(/)  'We  liypoglo.ssjd  nerve  slunild  then  be  i.solated  from  the  tissues 
eoveriuj;  it.  It  crosses  the  external  canitid  arter}'  just  below  the  point 
where  the  occipital  artery  is  given  off.  The  nerve  .should  l>e  exposed  by 
blunt  dissection  ns  far  posteriorly  as  possible,  to  free  it  from  the  tis-siies, 
so  that  it  may  be  brought  towaM  the  stump  of  the  divided  facial,  with 
which  it  is  to  l»c  anastomosed. 

{(f)  Tlie  facial  iiervf  shuuld  then  he  drawn  from  the  Fallopian  canal 
as  tar  us  possible,  and  severeil  at  the  stylomastoid  foramen.  If  it  is  not 
thus  drawn  fntm  the  canal  it  will  be  .so  short  as  to  render  the  anastomosis 
difficult  or  impossible. 

J.  V.  lieck  has  recently  dissected  the  facial  nerre  from  its  l>ed  in  the 
Fallopian  canal,  a  procedure  which  gives  more  latitude  for  stretching  it 
so  83  to  meet  the  hypoglossal  nerve. 

Having  severe*!  the  facial  nerve,  the  sheath  covering  its  proximal  stump 
should  be  remove<l  with  .st^issors  to  expuse  iLs  axis  cylinders  l,Fig.  4)jS). 

({)  Make  an  incision  oncHMghth  iricli  long  in  the  sheath  t>f  the  hypfn 
glossal  nerve,  in  as  close  proximity  to  the  stump  of  the  facial  nerve  as 
possible  (Plate  XVI). 

(j)  The  nerve  fibers  should  then  l>e  separate<l  with  fine  pointed  dis- 
secting forceps,  so  that  when  the  barretl  axis  cylimlers  of  the  facial  stump 
are  iiiserted  into  the  hypoglossal  incision  they  will  be  in  direct  contact 
with  tho.'je  of  the  hypoglossal  nerve. 

(A-)  A  fine  .silk  thread  with  a  small  round  needle  on  either  end  should 
then  be  passed  through  the  sheath  of  the  facial  nerve  from  without 
inward,  and  each  needle  passed  through  the  sheath  of  the  hypoglossal 
nerve  from  within  the  incision  outward.  The  same  procedure  is  then 
carried  out  on  the  opposite  side  of  the  facial  nerve,  as  .shown  in  Fig.  4t>8. 

(0  The  operator  and  the  tu-st  assistant  each  handle  one  suture,  and 
draw  it  tight,  while  the  secomi  assistant  separates  the  lips  of  the  incision 
in  the  hypoglossal  nerve,  the  third  assistant  guiding  tJ»e  pointed  stump 
of  tlie  facial  into  the  hypoglossal  incision. 

The  anchor  sutures  {Fig.  46t))  are  then  tied.  The  axis  cylinders  of  the 
two  nerves  are  thus  brought  int<>  direct  contact. 

The  stump  of  the  facial  nerve  shouh)  be  directed  toward  the  proximal 
en<l  of  the  hyi>aglo5saI  nerve,  so  that  stimuli  from  (he  bmin,  coming 
thmngh  the  hypoglossid,  will  be  more  rcaflily  transmitteil  to  the  facial 
iier\e  and  narrieil  to  the  muscle  of  facial  expression. 


The  Anaslomosfs  of  the  Facial  vvilh  the  Hypoglossal  Nerve. 
n,  the  parotid  gland;  b,  the  stump  oT  the  facial  and  the  fnclel 
anaston^osed  with  (g)  the  hypoglossal  nerve ;  r,  the  posterior 
belly  or  the  digastric  muscle ;  ft,  the  external  jugular  vein ; 
e,  the  sternonnasloid  nnuscle  retracted  to  expose  the  hypo- 
glossal nerve;  /,  the  omohyoid  muscle;  ff,  the  hypoglossal 
nerve;   m,  the    mastoid   process. 
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TJie  suturejj  should  l>e  ti«l  with  the  greatest  care.  If  too  great  a  num- 
ber of  the  axis-cyhnder  fibers  of  the  hypoglossal  arc  caught  in  the  sutiire, 
there  will  be  a  certain  amount  of  paralysis  of  the  toiigiie  (Fig.  4<>9j. 
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Muitna  ahowinc  »»  tnitthwl  n(  mittuinc  ths  fsacla  nt  th«  faekl  with  the  hyi>oclo««l  oMvr. 
a  b  and  e  d.  ■l<iubl«-n(N>dle(l  mncUat  suturva. 

Too  great  a  tension  of  t}\c  hypoglossal  nerve  will  also  result  in  lingiinl 
paralysis,  hence  the  necessity  of  drnwing  the  fiicinl  from  the  Kallopian 
canal,  and  disserting  the  hj-poglossal  nerve  as  far  posteriorly  as  possible, 
to  give  it  greater  freeiiom  of  displac«ment  towani  the  st\imp  of  the  facial 
nerve. 

Fia.  4BB 


b  b.  atMbor  mitorm  holilioc  ilie  inir>liuit«l  faotol  aerve  io  pn«itton  in  thi;  hypock>«*ui  nervv; 
a  a.  a  Ioom  nmniuii  iiutuio  eluflioi  the  loiudtuilcrul  luciaiua  ia  IIih  hjiioiluMUa  dmtv. 

(m)  A  secondari'  continuons  siitiire  shonid  then  l>e  passeil  through  the 
lips  of  the  hypf)gl(>ssiil  incision,  as  shown  in  Fig.  4f)it  a  ii.  This  suture 
should  not  be  tied,  but  drawn  tightly. 
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{n)  TTie  anastomosed  nerves  should  be  covered  by  a  piece  of  airf(ile 

nienibmne,  and  the  inusctes  of  the  neck  replace*!  in  their  normal  positions 
over  the  nerves.  This  prevents  ihe  forniiition  of  scar  (issue  «nd  adhesions, 
which  would  greatly  interfere  with  the  sueoexa  of  the  operation. 

(o)  The  final  step  of  the  operation  consists  in  suturing  the  superficial 
fascia  and  skin,  draino^  being  unnecessary  as  the  operative  field  is  aseptic. 

After-tnatment  and  Observations. — 'i1ie  skin  stitcher  should  t>e  removed 
in  fnun  five  to  seven  days,  and  as  soon  thereafter  as  possible,  mu^suge 
nnd  clef'tric  and  tonic  remedies  shoidd  l}e  instituted. 

'Vhe  earliest  manifestations  of  the  proper  union  of  the  nerves  is  the 
appearance  of  a  certain  amount  of  tonicity  in  the  muscles  of  (he  paralyzerl 
side  of  the  face.    'Jlds  change  is  only  an  indication  that  anatomical  union 
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PnrliiU  linguol  panUynii  »}iuwa  upuii  ppjtruiuiin  uf  the  tunsuc,  Oufl  Ui  (lie  iiuury  vt  m  few  ut  iha 
flliers  ciC  tba  liyi(ual"«<sua  nervn  kI:  th»  time  of  llto  union  ut  tli«  (urtol  nnd  Uir  Uxxfclnniiuii  iwrvas, 
a,  tlw  uTft  parnlywd.      (Or.  J.  C.  Deck's  ciim.) 

has  occurred,  and  should  not  be  construed  as  a  beginning  of  functional 
activity.  On  the  contrary,  it  may  be  weeks,  months,  or  even  a  few  years 
l>efore  functional  activity  is  manifested. 

I'he  first  sign  of  functional  activity  is  a  slight  contraction  of  the  muscles 
supplied  by  the  lower  of  the  three  branches  of  the  [>es  un.serinus,  nanielv. 
the  muscles  of  the  lower  lip  and  the  angle  of  the  mouth.  At  a  little  later 
])erio<l  the  muscles  of  the  upper  lip  and  of  the  forehead  show  functional 
activity. 
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A  still  later  developraenl  is  the  contraction  of  the  facial  muscles  simul- 
taneously with  the  act  of  deglutition.  'Jin's  gradually  increases  iinlil  the 
contraction  on  the  paralyzed  side  is  greater  than  on  the  unaffected  side, 
and  is  very  disagreeable  to  the  patient. 

The  simultaneous  contraction  of  the  facial  and  hypoglossal  muscles 
annoys  and  confuses  the  patient.  He  soon  learns,  liowever,  to  dis.sociate 
the  movements,  and  is  able  to  swallow  with  a  constantly  decreasing 
degree  of  facial  distortion,  tuUil  finally  the  facial  muscles  remain  quiet 
during  the  act  of  deglutition. 

The  hnal  and  most  desirable  result  is  the  vohuitary  contraction  of  llie 
facial  mu.scles  inde|>enflent  of  the  a<'t  of  swallowing. 

The  time  et|uire<l  to  obtain  such  a  result  varies  greatly,  depending 
upon  the  amount  of  muscle  <legenera(ioii  l>ef«n'  the  operation,  the  accu- 
rate appdsition  of  the  two  nerves,  and  the  general  condition  of  the 
patient. 

The  reaction  of  the  muscles  supplied  by  the  facial  nerve  shouhl  be 
tested  with  the  electric  current,  in  long-standing  cases,  to  determine 
whether  they  are  still  active.  If  contractions  are  not  praluced — that  is, 
if  ciimplete  atrophy  of  (hi  muselc-^  \s  present — it  is  aseless  to  0[M'rate. 
'Hie  contraction  of  tht-  nmsst-lcr  nui.sclcs  should  not  l*c  mistaken  for  the 
contractinn  <if  the  fai-iul  muscles.  One  ca^ie  of  fourteen  year:*'  statuling 
was  successfully  operated. 


L. 

DISEASES  OF  THE  PERCEPTION  APPARATUS.    AUDFTORY 
NERVE  APPAJIATUS. 

HYPEREMIA  OF  THE  LABYRINTH. 

Etiology. — 'ITie  etiology  is  generally  associated  with  either  ctingesiion 
of  the  luiiltJle  ear  fir  the  contents  of  llie  cranial  cavity.  It  is  rarely 
primary  in  the  labyrinth.  It  is  usually  found  in  acute  suppurative 
otitis  meilia  following  s<'arlet  fever,  diphtlieria,  and  Ij'phoitl  fever.  It 
may  also  be  caused  by  the  other  exanthematous  fevers,  pneumonia, 
encephalitis,  mumps,  puer]>eral  fever,  meningitis,  and  tumors  at  tlie 
base  of  t!ie  brain.  Thrombi  in  the  sinuses  of  the  [wtrous  portion  of 
the  temporal  bone  and  the  internal  jugular  vein,  goitre,  anpionoirotic 
congestion  of  tlie  cranial  vessels,  intracranial  affections  of  the  trigeminus, 
diseases  of  die  nietlulla  oblongata,  and  the  internal  use  of  quinine, 
salicylic  acid,  and  amyl  nitrite  may  also  cause  it  (Politzer). 

Symptoms. — The  symptoms  are  tinnitus,  slight  feeling  of  fulness  in  the 
head  ami  ears,  nausea,  vomiting,  and  unsteady  gait.  The  handle  of  llie 
malleus  may  be  injected,  and,  when  present,  denotes  a  general  hj'per- 
emia  of  the  organ  of  hearing.  The  face  and  auricle  may  in  rare  cases  I 
red.  If  there  is  a  sense  of  daiizling  whiteness  before  the  eyes,  U»e  hypei 
emia  is  probably  t)f  intracranial  origin. 

Treatment.— If  the  hyperemia  is  secondary  to  mi<idle-ear  inBam: 
tion,  special  attention  should  be  addressed  to  that  disease,  nn<l  with  the 
subsidence  of  the  middle-car  disease  the  labyrinthine  s\-mp(oms  will  dl 
appear.    The  patient  shoiiM  be  put  in  be<l,  given  laxatives,  and  ha 
leeches  applied  Ui  the  nape  of  the  neck  and  mastoid  process.     If  tliere  I 
active  inflammation  in  the  middle  ear  anil  mastoid  process,  the  ic«-bag 
Toiler's  coil  should  be  applied  to  the  mastoid  region. 

If  the  disease  arises  from  an  intracranial  lesion,  the  treatment,  xhouM 
be  addre-ssed  to  that  condition,  the  icre-bag  applied  to  tlie  vertex,  sali 
cathartics  given,  an*t  alcoholic  beverages  and  tobacco  prohibited.    I 
general,  the  habits  should  lie  well  regulatetl, constipation  preventeil.an 
the  beitelicial  etfccts  of  fresh  air  and  sunshine  should  l>e  tjiken  advau 
of  by  the  patient. 

ANEMIA  OF  THE  LABYRINTH. 

Etiology. — The  etiologj'  is  usually  a  co-existing  general  anemia.  It 
may  exist,  however,  as  a  local  contlition,  <ltie  to  the  obstrtiction  of  the 
internal  auditory  artery  from  aneurysm  of  the  basilar  artery,  neoplasms 
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of  Uit*  ilura  or  brain  extending  into  the  internal  auditory  cunal,  emUili  of 
the  inteniat  auditory  arlerj',  and  atheromatous  constriction  of  the  iuterual 
auditory  artery. 

Sjrmptoins.— In  the  angioneurotic  and  i>ostlieniorrhagic  forms,  the 
svuiplunii}  L'h>sely  simulate  tliose  of  seasickness;  there  is  nausea, 
vomiting,  severe  tinnitus  aurium,  deafness,  facial  pallor,  and  <tt7,7.iness. 
All  these  symptoms  disappear  witli  tlie  return  of  tlie  bloo<i  to  the  normal 
state.  In  the  chronic  form  the  tiiuiitiis  and  deafness  are  the  claef 
symptoms. 

Treatment.-  If  the  hilnTinlhine  anemia  is  angioneurotic  in  origin, 
the  neurosis  should  receive  a])prnprii»te  uttention;  prrhups  a  long  sea 
voyage,  residence  in  the  mountains  nr  at  the  seashore,  primitive  camp 
life,  etc.,  might  he  l)eneficial.  If  it  luid  its  origin  in  an  exce.s.sive 
hemorrhage,  transfusions  of  normal  saline  solution  shotdd  be  given, 
or  spontaneous  relief  may  ccjnie  after  a  more  or  less  prolonged  period  of 
waiting.  If  it  owurs  in  one  wiio  is  subject  to  repented  severe  hemor- 
rhages, the  duration  of  the  ear  symptoms  is  somewhat  prolnngetl,  and 
means  to  prevent  tlse  recurranc-e-s  of  the  hemorrhages  shouKl  Ijc  carefully 
considered  in  the  treatment.  In  the  angifmeurotio  type  tlie  internal 
administration  of  (he  bromide  of  s<Mla  and  tlie  application  of  the  gal- 
vanic current  to  tlie  sympatlietic  nerves  of  the  neck  are  indicated. 
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Small  hemorrhages  into  the  labyrinth  may  oceur  during  the  eourse 
of  the  exanthematous  fevers,  on  account  of  the  inerease<l  blood  pre.ssnre 
and  the  rapid  degenerative  changes  which  s^mietlmes  characterize  the 
progress  of  the  diseases.  The  hemorrhages  also  (tcciir  in  caisson  workers 
and  divers,  and  in  prolongetl  suffocative  seizures.  I>ialjetes,  nephritis, 
and  sudden  cessation  of  menstruation  also  cause  it.  .\theroinatous 
degeneration  of  the  walls  of  the  arteries  pre(!is|Ki.se  to  tabyrintiu'ne 
hemorrhage. 

More  extensive  hemorrhages  into  the  labyrinth  cM-eiir  in  fractures  of 
the  skidl,  involving  the  petrous  portion  of  the  temporal  Imne;  frtjni 
severe  contusions  of  tlie  skull;  from  extension  uf  carious  processes  in 
the  temporal  bone,  and  from  primary  and  IuIktcuIous  meningitis 
(I*oliT7^rj. 

Course  and  Termination.— The  course  and  terminatiuii  of  the 
hemorrhages  into  the  labyrinth  are  obviously  variable,  acconling  to  Uieir 
severity  and  origin.  The  bhxxl  clots  jMTsist  In  the  labyrinth  for  a  variable 
time,  after  which  they  nmv  Im*  ab.stjrlMil.  iM-come  organizetl,  or  the  epi- 
tlielium,  cnnnective  tissue,  nerve  elements,  etc.,  involved  by  the  pressure 
nuty  liecome  atrophied  and  degenerated.  PoMtzcr  reports  a  case  which 
ended  in  suppuration. 
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MENIERE'S  DISEASE. 

This  condition  is  characterized  by  sudden  and  complete  loss  of  hearing, 
attended  by  tinnitus,  nausea,  vomiting,  and  vertigo,  without  a  previous 
history  of  ear  disease.  It  is  supposed  to  be  due  to  a  hemorrhage  into  the 
labyrinth.  The  patient  is  usually  robust,  middle  aged,  and  has  never 
previously  complained  of  deafness.  At  the  onset  of  the  attack  he  some- 
times falls  unconscious  to  the  ground.  In  a  case  seen  by  the  author  the 
attack  came  on  at  night.  The  patient  upon  attempting  to  rise  in  the 
morning  had  severe  dizziness  (indeed,  could  not  walk),  nausea,  vomiting, 
tinnitus,  and  complete  deafness.  The  history  of  the  case  showed  that  two 
years  previously  the  left  ear  was  similarly  affected,  the  hearing  remain- 
ing almost  nil  in  that  ear,  the  right  being  normal.  It  is  now  ten  years 
since  the  last  attack,  and  the  hearing  is  but  little  improved. 

The  hearing  by  bone  conduction  is  lost  if  the  affection  is  bilateral,  and 
if  it  is  unilateral  the  sound  of  the  tuning-fork,  when  placed  on  the  vertex, 
will  be  lateralized  toward  the  sound  side. 

The  course  of  M^ni^re's  disease  varies.  The  unconsciousness  rapidly 
disappears,  and  the  vomiting  a  little  more  slowly.  The  dizziness  and 
staggering  gait  remain  for  several  days.  In  my  case  the  patient  had  a 
tendency  to  walk  to  the  right,  into  the  gutter  or  walls  of  buildings,  for 
four  or  five  weeks  after  the  apoplectiform  attack.  He  was  dazed,  and 
thought  slowly  for  some  weeks.  His  handwriting  was  not  tested.  Guye 
and  Politzer  report  that  for  a  time  the  handwriting  is  like  that  of  a  tremu- 
lous old  man.  ITie  unsteady  gait  may  persist  for  years.  Relapses  usually 
occur,  although  there  are  exceptions  to  the  rule. 

Diagnosis. — l^e  diagnosis  of  M^nifere's  disease  can  only  be  made  with 
certainty  when  the  patient  is  examinefl  immediately  after  the  seizure. 
If,  then,  the  middle  ear,  drumhead,  and  Eustachian  tubes  appear  normal 
and  the  patient  gives  the  clinical  picture  just  described,  and  there  is  no 
paralysis  of  other  crania!  nerves,  a  diagnosis  of  M^ni^re's  disease  may 
be  made. 

Prognosis. — The  prognosis  is  unfavorable,  little  improvement  being 
reported  in  the  cases  thus  far  recorded. 

Treatment. — The  treatment  is  directed  principally  to  the  relief  of 
the  dizziness,  nausea,  and  vomiting.  The  patient  should  be  placed  in 
be<l  with  the  head  slightly  raise<[,  to  avoid  the  necessity  of  changing 
his  i>osition  in  giving  food  and  medicines.  This  precaution  should  be 
observed  for  a  few  days  while  the  symptoms  are  annoying.  Cold  com- 
presses to  the  head,  mustartl  plasters  to  the  nape  of  the  neck  and  calves 
of  the  legs,  and  tlie  administration  of  purgatives  may  hasten  the  disap- 
peanince  of  the  annoying  symptoms.  The  tinnitus  is  often  relieved  by 
tlie  administration  of  quinine  and  the  iodide  of  potash,  or,  what  is  prob- 
ably preferal)le,  iodonucleoid,  in  which  the  ioiliiie  is  united  with  nucleinic 
acid,  tiius  rendering  it  readily  digestible  and  easily  and  rapidly 
absorbed,  witliout  irritation  of  the  stomach.  If  the  quinine  causes 
mental  excitement  and  increased  tinnitus,  its  use  should  be  discontinued 
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{ChHrt'ot).  It  sbuuM  be  given  in  two  to  five-grain  doses  three  times 
daily  for  six  or  eiglit  weeks.  The  iodide  of  pota.sh  (or  iodonueleoid)  may 
be  j;iven  for  tlu-ee  or  four  weeks. 

To  promote  absorption  of  the  blood  clot  and  exuthite,  pilocarpine,  in 
2  per  cent,  solution,  may  \w  injecte(i  4  to  ]0  drops  daily;  or  it  may  be 
jjiven  inlernallv  for  the  .same  purpo.se.  Its  u.se  sliould  not  lie  bepin  until 
about  tiie  third  week,  wlieu  the  acute  avininoins  have  sub.sided. 
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'Htis  condition,  while  similar  in  its  tnunifeslations  in  many  re.s[>ects  to 
.M^ni^re's  disea.se.  should  not  be  confounded  with  it.  M^ni^^e's  symp- 
tcnn  complex  is  characterized  by  dizziness,  stag^rinf!^  f^uit,  nausea* 
tinnitus,  and  nuire  or  le.-is  iteafness,  \n(h  a  disthu'l  hhtorif  of  previmta 
deafness  avd  far  dhease.  'I'lie  rleafnes,s  is  not  sudden  and  complete,  nor 
are  the  prt)fonnil  disturbances  found  in  Inie  J\I(^ni!»re'.s  di.sease  present. 
The  author  once  .saw  a  case  in  con.'^ultation,  in  whirli  nearly  ul)  the  signs 
of  Mt^niire's  disea.se  were  present,  tlie  rxceptions  bring:  {a)  'JTiere  was 
a  history  of  previous  deafness  ami  vnr  disftisr;  ib)  the  ileafne.ss  was 
not  sudden  or  pmfdund;  (r)  inflation  r)f  the  middle  ear  through  the 
Kustachian  catheter  gave  immediate  and  complete  relief  of  all  the 
symptoms.  Hie  ca.se  was  one  of  Kuslachian  cHtarrli.  complicating 
H  .similar  prtK'ess  in  the  epiphan,'nx.  The  air  in  the  middle  ear  U'came 
gradually  rareiiwl  by  the  absorption  of  the  oxygen  from  it  by  the  blood, 
(he  drumhead  wiis  retracted,  and  fiusHe<l  ttie  hxjt  plate  of  the  stapes 
inward,  thus  compressing  Ihc  intralabyrinthine  fluids,  and  giving  rise  to 
the  foregoing  phenontena.  The  wune  phenomena  may  bf  <lue  to  chronic 
(-atarrhal  adhesive  priH'e.s.se.s.  According  to  I'olitzer,  a  great  majority  of 
the  cases  are  due  to  a  temporary  congestion  of,  or  exudation  into,  the 
labyrinth,  arising  in  tlie  course  of  middle-ear  affections,  which  bring 
al>out  an  irritation  of  the  vestibular  and  ampullar  nerves. 

Dr.  Geo.  R.  Shambaugh  recently  advanreil  the  jdeji  that  the  tinnitus 
attending  this  affection  is  due  to  a  di.sttirbiuico  of  llic  relation  of  (he 
membrana  tectoria  to  the  hair  cells  of  the  m^in  of  Corti.  lie  hokls  that 
the  membrana  tectoria  is  the  resonator  of  the  pi-rception  apparatus, 
whereas  accortling  to  Ilelndioltz  (lie  basilar  inemlirana  is  the  resona(or. 
(See  Physiology  t>f  the  Laltyrinth.) 

The  use  of  the  tuning-fork  enables  tlie  observer  to  difTereiitia(e  between 
(hose  ciises  of  middle-ear  origin  and  those  of  labyrinthine  origin.  If 
with  marked  diminution  of  hearing  there  is  ()ositive  Hinn^,  with  hearing 
for  low  tones  preserve!,  the  lesion  is  in  the  labyrinth;  if,  on  tlie  contrurv, 
there  is  a  negative  Uinnc,  witfi  lo.ss  of  hearing  for  low  (ones,  the  lesion 
is  in  the  concluction  portion  of  the  temp<»ral  bone,  i.  p.,  in  the  middle  ear 
or  Eustachian  tube.  If  the  disease  is  unilateral,  the  vibrating  tuning- 
fork  ptaceij  upon  the  vertex  will,  if  the  lesion  is  in  the  middle  ear  or 
Eustachian  tidw,  lateralize  toward  the  affected  side;  whereas,  if  it  Is  in 
the  tab\Tiiith  it  will  lateralize  towarti  the  normal  or  unaffected  side. 
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Some  cases  reporled  by  Pritcliartl  and  I^ke  had  an  epileptiform 
ty[)e,  with  a  tendency  to  fall  towurd  the  iiffeeted  side.  ITie  r(x>in  seemed 
to  whirl,  the  faee  Iwranie  pule,  tlie  eyes  Hull,  skin  eovensl  with  cold 
perspiration,  »n<l  tlie  pulse  was  smjill  and  often  retarded. 

The  course  of  the  snnptouis  is  extremely  variable,  lasliiip  from  a  few 
moments  to  several  days  or  weeks. 

Treatment. — In  those  cases  due  to  hyperrniiii  of  and  exudation  into 
the  Ijiitvriiith  the  same  treatment  recommended  under  hyperemia  of  tiie 
labjrinth  is  of  value  here.  If  the  lesion  is  in  the  Eustachian  lube  or 
middle  ear  the  remedies  suited  to  the  condition  present  should  l>e  used- 
Quinine  is  perhaps  more  vahudile  for  the  relief  of  the  tinnitus  than  it  is 
iu  Mtfuifere's  disease.    Pncimiomassage,  especially  rarefaction  (sueUon) 

Flo.  471 


of  the  air  In  the  external  meatus,  in  either  the  middle  ear  or  labyrinthine 
type,  is  hijchly  beneficial  in  many  cases.  Its  rationale  is  in  the  outward 
movement  of  liie  drumhead,  thus  relieving  the  pressure  ujwn  the  foot 
plate  of  the  stapes,  and  in  the  lab\Tintl]Lne  type  tJie  lessened  pressure  in 
the  middle  ear  relieves  the  lubyrintlune  conKestion,  Rarefaction  can  be 
practised  by  meiins  of  a  rubber  tube  with  a  mcatal  tip,  the  patient  supply- 
ing the  suction  power  with  his  mouth  at  the  other  end  of  the  tube,  or  it 
may  be  done  with  an  electromotor  engine  and  pump,  to  which  is  attache^l 
Siegle's  otoscope  (Fig.  471).  The  Victor  electromotor  engine  and  pump 
is  so  constructed  as  to  give  either  nirefacticni,  conderisfition,  idlernate 
condensation  and  rarefaction,  intermittent  rai*efaction,  or  constant  rare- 
faction, hence  it  is  admli*ably  adapted  to  the  needs  of  the  otologist. 


INFLAMMATION  OF  THE  LABYRINTH;  OTITIS  INTERNA; 
LABTKINTHITIS. 


Acute  Primary  Inflanmiation  of  the  Labyrinth  (Voltilini).— This 
type  of  lubyriiiLlitlis  is  usually  mistaken  for  an  acute  meningitis.  There 
are  tlifferences.  howe\'er,  which  will  enable  one  to  make  a  differential 
diagnosis.  Vultilini  gives  tlie  following  chanicteri.'jtics:  (a)  It  occurs  in 
children  who  were  previously  healthy,  (b)  with  a  smldcn  rise  of  tempera- 
ture,* (c)  the  face  very  red,  (d)  vomiting,  followed  by  (a)  unconscious- 
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ncss,  <li>liriuni,  aiid  convulsions;  {J)  after  a  few  du)'s  all  these  s^nuptotns 
<lis;i|»pear,  (r^)  leavin^i  the  patient  totally  deaf  and  with  a  staggering  gait, 
which  persists  for  .'?ome  time 

Acute  Labyrinthitis  Secondary  to  Meaingitis.— This  is  followeil  hy 
total  deafnos:}  and  sometimes  by  a  staggering  gait.  The  acute  symptoms 
usually  continue  for  several  weeks,  whereas  in  the  acute  primary  infiam- 
niation  of  the  labyrinth  of  VoltiUni  the  acute  symptoms  disappear  in 
a  few  days.  Politzer  calls  attention  to  the  fact  that  an  inlnicranial 
affection  may  lead  to  a  total  paralysis  of  the  acoustic  nen-e,  generally 
involving  some  of  the  other  inlracraninl  nerves  as  well;  but  that  it  does 
not  nect\«vsarily  rlo  so,  as  poinltrd  out  by  Gottstein,  in  the  aliortive  tyi)e  of 
epidemic  cerebrospinal  meningitis.  Hovell  also  questions  Vollilini's 
cunchisions.  It  seems  to  the  author  that,  while  Voltilini  may  have  erred 
in  reaching  such  a  broad  conclusion,  namely,  that  those  cases  presenting 
the  meningeal  symptoms  for  only  a  few  days,  followed  by  deafness  and 
stiiggering  gait,  were  all  acute  primarj'  inflamniations  of  the  labyrinth. 
lie  should,  nevertheless,  be  given  the  credit  for  calling  attention  to  the 
fact  tiiat  some  of  the  cases  presenting  tliis  clinical  history  are,  in  all  prob- 
ability, limited  to  the  labyrinth,  although  some  of  them  are  probably 
iilmrtive  types  of  meningitis. 

Chronic  Primary  Inflammation  of  the  Labyrinth,— To  Politzer  l>c- 
longs  the  honor  erf  first  reporting  the  anatomical  anfl  microscopic  appear- 
ances of  a  case  of  chronic  primary  inflammation  of  the  lalnTinth.  In 
his  case  the  following  facts  are  of  interest:  (a)  A  boy  was  affected  bv 
fever  of  two  week.s*  duration;  (6)  aural  discharge  from  iKith  ears  unlil 
the  sixth  or  seventh  year  of  age;  (c)  at  no  time  was  there  a  staggering 
gait;  (rf)  he  died  at  the  age  of  thirteen  of  acute  peritonitis.  The  post- 
mortem findings:  {e)  No  middle-ear  involvement,  except  ankylosis  of 
the  foot  plate  of  the  stapes  in  both  ears;  (/)  the  cavities  of  the  cochlea, 
vestibule,  and  semicircular  canals  were  filled  with  newly  formed  bone 
tissue;  {g)  the  acoustic  (auditory)  ner\e  fibers  were  unchanged  up  to  the 
point  of  entrance  into  the  new  bone  ti.ssue. 

The  i^pe-f  nf  primfirif  injlammaiioii  of  the  labyrinth  are,  acconling  to 
(Iniber,  plastic  and  exudative.  The  first  Is  a  simple  hyper|)lasia,  while 
the  hitter  may  be  serous,  senihem(»rrhagir,  or  punilent. 

The  causes  of  secondary  inflammation  of  the  labyrinth  are  injuries, 
and  in  the  purulent  t>*pe  the  labyrinth  is  invadwl  by  germs.  'I*he 
other  causes  are  generally  obscure,  and  are  variously  designate*!  as 
resulting  from  a  "cold,"  metastasis,  etc.  It  is  undoubtedly  .sometimes 
due  to  syphilis,  tuberculosis,  and  the  exanthemata,  as  well  as  to  menio- 
gitis.  A  frequent  cause  of  the  secondary  inflammation  is  caries  and 
necrosis  extending  from  the  middle  ear,  especially  in  connection  with  a 
tntx'rculous  process  in  these  parts. 

Pathology. ^'ITie  pathological  findings  following  inflammation  of 
the  labyrinth  are:  (a)  Newly  forme<l  connective  tissue;  (6)  calcareou.5 
degeneration,  (r)  hyperostosis  of  the  asseous  walls  of  the  labyrinth;  {d) 
bony  luperpliisia  in  the  spaces  of  the  labvrinth;  {e)  angio-conncctive- 
tissuc  growtlis  in  the  cavity  of  the  lah)Tinth;  (/)  thickening  of  the  semi- 
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circular  canals,  utricle,  ampulla;,  and  saccule;  (g) 
tation,  and  calcium  salts  in  the  membranous  lab^ 
thickening  on  the  inner  wall  of  the  saccule,  utric 
cochlea  (Politzer);  (i)  fatty  degeneration  and  atrc 
Corti;  (j)  necrosis  in  the  tuberculous  and  syphiliti 
those  cases  having  their  origin  in  {k)  necrosis  of  the  ] 

Symptoms. — In  Voltilini's  type  of  acute  prim 
the  labyrinth  the  disease  is  ushered  in  (in  children) 
temperature,  the  face  is  quite  flushed  and  red,  with  ^ 
unconsciousness,  delirium,  and  convulsions.  Wit! 
symptoms  entirely  disappear,  leaving  the  patient  q 
staggering  gait,  which  may  persist  for  a  long  time, 
ary  to  meningitis  the  meningeal  symptoms  usual 
weeks,  and  leave  the  patient  deaf  and  sometimes  w 
The  chief  diagnostic  point  is  in  the  shorter  duratioi 
geal  symptoms  in  the  primary  inflammation  of  the  1 

In  the  secondary  form  the  symptoms  are  more  ol 
cated  by  those  of  the  primary  affection.  The  fun 
ing  must  be  chiefly  depended  upon  for  the  diagnosis 
are  those  of  labyrinthine  disease  in  general,  namely 
conduction  on  the  affected  side,  and  (fr)  loss  of  hear 
of  the  Galton  whistle.  In  exceptional  cases  the  h 
is  not  affected,  even  in  pronounced  destnictive  ( 
of  the  tuning-fork  and  whistle,  the  Weber  test 
of  hearing  toward  the  unaffected  side,  while  th 
The  tests  should  be  applied  on  several  occasions  1 
final  opinion. 

The  sidyjectivf  symptoms  are:  more  or  less  dcafm 
plete  and  sudden),  tinnitus,  a  feeling  of  fulness  or  ol 
giddiness,  vomiting,  and  a  stjiggering  gait. 

Inflammation  of  the  lai>yrinth  following  cere 
may  occur  at  the  b^inning  of  the  disease  or  at  it 
being  unconscious  and  in  bed,  tlie  deafness  and 
often  not  noticed  until  the  mind  is  dear  and  the  pat: 
In  the  type  secondary  to  scarlet  fever  and  diphtli 
inflammation  usually  follows  an  otorrhea. 

Prognosis. — The  prognosis  is  usually  unfa\ 
wisely  said  that  the  percentiige  of  cures  an<i  imj 
much  larger  in  the  hands  of  the  general  practitionei 
specialists;  he  accounts  for  this  by  the  fact  that  tin 
sees  the  case  early,  before  the  changes  arc  so  marl^ 
conclude  that  the  prognosis  is  more  favorable  if  t^ 
The  prognosis  is  also  more  favorable  when  there  i 
ment.  If,  during  convalescence,  the  j)aticnt  hears  ; 
has  perception  for  musical  tones,  the  prognosis  is  m 
Politzer  reports  tJiat  in  his  experience  there  may  be 
ing,  with  sul)sequent  loss  of  it.  If  a  child  is  affe( 
to  speak,  or  soon  aftenvanl,  he  will  become  a  dea 
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purative  type,  pacbynieiiingitLs,  in  tlic  posterior  eranial  fossa  may  occur, 
thn  infcetinii  passing  through  the  shouth  of  tlie  auditory  none. 

Treatment. — The  treatment,  on  the  whole,  is  not  likely  to  result  in 
the  ri'Htorntion  of  the  fneiilty  of  hearing.  There  are  other  eonsitlerations, 
however,  that  render  it  ijuile  iniporliint  that  appr(i[>riate  treatment  be 
given.  For  example,  (a)  the  extension  and  severity  of  the  patholngieni 
proeess  may  he  favorahly  motlifietl;  [h]  llie  <'a.He  may  lie  of  nx-ent  syph- 
ilitie  origin,  ami  yieUl  tn  treatment;  (r)  the  intensity  of  the  fever  may  l>e 
moditieii,  ami  thus  save  the  life  of  the  patient;  and  (rf)  the  chiUI  may 
be  prevented  from  i>ecoming  a  deaf-mute  by  appropriate  training  given 
at  the  proper  time. 

If  the  disease  is  seeondary  io  an  iiiHiiininatory  afTe<-tion  of  tlie  middle 
ear  or  epipharynx.  this  should  he  larefuUy  attended  to.  The  func- 
tional activity  of  the  bowels  and  kidneys  shnnld  be  watched  and  regu- 
lated. Calomel,  follDwifl  by  sidine  cathartics,  may  prove  nf  vahie.  If 
the  temperature  i.s  liigh.  the  pulse  nipid  anfl  hard,  and  the  skin  dry, 
antipyrine  in  v-x  gr.  doses,  hourly,  for  four  to  six  hours,  follower!  hy 
gr.  X  of  Dover's  powder  and  a  hot  lemonade,  will  lower  the  temperature 
and  putsf>  and  moisten  the  skin,  and  thus  greatly  relieve  the  patient  of 
ilisetunfort  and  delirium.  liccches  may  also  be  upplie<I  over  the  mas- 
toid proeess  for  tlie  same  piir|)03e.  In  the  meningeal  types,  and  in  the 
ociile  primary  iiiflurnniation  of  the  labyrinth,  iee-l«igs  to  the  head  are 
of  great  aid  in  relievill^  \hv  fever  and  delirium.  Iodide  of  potassium,  or 
ioilonurleoid,  and  mercury  may  l>e  given  in  syphilitic  cases,  especially 
if  they  arc  recent.  'I'hcy  are  of  no  value  iu  the  congenital  types. 
Blisters  and  counterirritants  over  the  mastoid  and  in  front  of  the  ear 
may  also  l»e  Inetl. 

If  the  child  has  not  yet  learned  to  speak,  he  will  surely  I>e  a  deaf-mute, 
and  sho»dd  lie  placed  in  a  school  where  lu-  will  receive  careful  training. 
If  he  lias  learntNi  tn  speak,  and  is  under  seven  years  of  age,  he  will 
almost  certainly  lose  (he  speech  already  acquired  unless  vigorous  and 
intelligent  attempts  are  made  to  perpetuate  it.  If  he  is  more  than  .seven 
years  old.  he  is  much  more  a]>t  to  retain  his  speech  and  use  it  in  conver- 
sation. It  is  imp^irtant,  therefore,  that  the  physician  should  Impress 
upon  the  familv  the  need  of  special  training,  to  prevent  the  child  iR^L-om- 
ing  a  deaf-nmte.  lie  may  l>e  deaf,  hut  lie  need  nut  necessarily  also 
Wcome  a  mute.     (See  Deaf-mutism.) 

PANOTITIS. 

Tliis  alTcclion  is  cbaraeterized  by  an  inflammation  involving,  simul- 
taneously or  ill  rapid  succession,  the  miildle  ear  and  labyrinth.  It  usu- 
ally has  its  origin  in  s<-artalinodlp}itheria.alTecting  l>oth  ears,  which  \n  a 
abort  time  cau.ses  complete  deafness.  Tlie  prognosis  is  very  unfavor- 
able, although  some  rjerrnan  writers  have  reportinl  gcNul  restdts  un^Ier 
treatment.  Pilocarpine  injections  in  small  doses  for  several  months 
have  apparently  given  giKMl  results  in  a  few  ca-ses.  The  iodide  of 
|H>tass!um,  iodide  of  ammonia  or  iodonuclcoid.  ami  mereurj*  are 
also  recommen<led. 
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LSUEEMIO  DEAFNESS. 

Leukemic  deafness  is  clianicteriwMl  by  either  sudden  and  cnmpleti* 
dcaTn<?ss  and  M^ni^re's  symptoms,  or  by  moderate  ileafness,  which 
speedily  grows  worse  until,  within  a  few  weeks  or  months,  there  is  total 
deafness.  In  acute  leukemia  the  deafness,  etc.,  occur  in  the  early 
stage  of  the  disease;  whereas  in  chronic  leukemia  the  deafness  and 
other  ear  symptoms  usually  appear  in  the  later  stages,  'llie  patho- 
logical changes  consist  of  accumulations  of  lymphocytes,  and  hemorrliages 
into  the  labyrinth,  followed  by  a  reactionary  inflammation  of  the  endo»- 
teum  and  membranous  labyrinth,  which  finally  rt»siilts  in  connective- 
tissue  obliteration  an<l  partial  ossification  of  the  labyrinth  (,1'oliUGer'i. 
The  prognosis  is  obviously  unfavorable. 


OTITIS  INTERNA  PAROTITICA. 

Mumps  being  an  infectious  disease,  and  the  site  of  infccti<m  lieinji 
anatomically  in  close  proximity  to  the  labyrinth,  the  infection  may  l»r 
carried  to  it  by  melasta-sts,  or  it  may  be  carried  tlirough  the  Gasseriao 
fissure.  The  symptoms  are  slight  vertigo,  with  or  without  vomitinj:, 
and  sudden  deafness  on  one  or  l>oth  sides.  Iodides  internally  sometimes 
act  favorably  upon  the  course  of  the  disease. 


SYPHILIS  OF  THE  INTERNAL  EAR;  SYPHILITIC  OTITIS  INTERNA. 

The  s^-philitic  diseases  of  the  labjTinth  usually  appear  at  the  end  of  the 
.secondary  or  at  the  beginning  of  the  tcrtiarj'  stage.  Politzor,  liowe\cr. 
reports  a  case  in  which  there  was  labyrinthine  involvement  seven  days 
after  the  initial  lesion.  It  may  irivolve  the  labyrinth  in  coniinon  widi 
the  middle  ear,  or  as  one  of  the  signs  of  a  general  infection,  or  it  may  \w 
limited  to  the  internal  ear. 

Pathology. — The  pathology  is  but  little  known,  as  only  ft  few  caaes 
have  lu'cn  carefully  stn<lie<l.  Fivm  the  examinations  made  it  appcArt 
that  there  h  either  thickening  of  the  periosteum  of  the  vestibule  fFoyn- 
bee,  Moos),  the  foot  plate  of  the  stapes  di-splaced  and  fixed,  small-Hrell 
infiltrations  and  hyperplasia  of  the  connective  ti.s.sue  between  the  mem- 
brjinnus  and  l>ony  labyrinth;  also  infiltration  of  Corti's  organ,  tiie  am- 
pulla:, and  membranous  .scndcircidar  canals  (Moos).  n»e  caniils  and 
spaces  of  the  labyrinth  have  also  In-en  found  filled  with  new  lx>ny  tissue. 
The  acoustic  nerve  may  or  may  not  be  afTected.  Adhesive  bands, 
liornincation,  atropliy  and  destruction  of  the  ganglionic  cells,  ami 
sj-jjhilitic  endarteritis  (Baratonx  and  Virchner)  have  l>een  reporteil. 

S3^nptoins.— The  symptoms  are  fhasc  of  labyrinthine  involvejnenl 
in  genend,  namely,  loss  of  hearing  by  Iwne  (Nmduetion,  and  for  high 
tones.     If  the  alTeetion  Is  unilateral  (rare),  the  Weber  experiment  will 
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show  lateralization  of  hearing  to  the  normal  side,  and  Rinn^  will  be 
decidedly  plus  upon  the  affected  side.  The  sjinptoms  may  appear  sud- 
denly, witii  tinnitus,  deafness,  dizziness,  and  staggering  gait.  The  deaf- 
ness may  become  complete  and  pcrmnnent,  the  tinnitus  increasing  at  the 
same  time.  The  staggering  gait  and  dizziness  may  disappear  after  a  few 
weeks  or  months.  Diplacusis  and  pain  in  tlic  ear  may  be  present,  the 
pain  being  d\ie  to  a  periosteal  growth  in  the  labyrinth.' 

Objectively,  the  signs  of  syphilis  of  the  internal  ear  may  be  wanting. 
It  is  only  when  the  mi<l(lle  ear,  or  Eustachi.Tn  tii!>e,  and  labyrinth  are 
simultaneously  involved  that  objective  signs  art*  found.  There  may 
then  be  the  usual  appearance  of  a  catarrhal  otitis  mertia,  or  the  char- 
acteristic swelling  of  the  mucosa  of  the  Rustaohian  tulw.  Syphilitic 
ozena  of  the  nose  and  cpipharynx  may  also  be  present. 

Course. — In  most  cases  the  deafness  develops  gradually  for  some 
weeks  or  months,  remains  stationary,  and  then,  after  a  variable  interval, 
suddenly  becomes  much  worse.  More  rarely  the  deafness  comes  on  sud- 
denly. Slight  exciting  causes  may  cause  a  rapid  increase  in  the  deaf- 
ness. Concussions  on  the  head,  blows,  etc.,  have  W-en  known  to  ilo  it. 
In  rare  eases  improvement  and  recover}'  take  place,  and  hearing  by  bone 
conduction  gradually  returns. 

Diagnosis. — The  differential  diagnosis  between  s)'philis.  hyperostosis 
of  the  bony  capsule  of  the  lab^Tinth,  and  other  forms  of  labyrinthine 
disease  is  not  always  4*asy.  If  tltere  are  evidences  of  the  sti-nndary  or 
tertiaiy  manifestations  of  ^philis,  it  is  easy  to  make  a  diagnosis.  Un- 
fortunately, in  many  cases  no  such  obvious  signs  arc  present,  and  tlie 
diagnosis  is,  therefom,  much  ol>scure<l.  PoUtztT  observes  that  "those 
forms  of  seven-  or  total  deafnes.s  whieh  usually  develop  in  both  ears  dur- 
ing childho<:Mi  must  Ix;  ri^arded  as  syphilitic  affections  of  the  labyrintli. 
Such  cases  were  formerly  supposed  to  be  due  to  scrofula."  'VUc  diag- 
nosis of  hereditary  svphilis  is  aided  by  the  presence  of  middle-ear  catarrh, 
purulent  otitis  media,  adhesive  processes  of  the  middle  ear,  and  chronic 
iiderstitial  keratitis  (opacity  of  the  cornea). 

Prognosis. — Recent  eases  offer  a  favorable  prognosis,  while  older 
ones  are  quite  unfavorable.  Tlie  degree  of  deafness  b  not  a  safe  guide 
in  giving  a  prognosis,  as  totally  deaf  cases  have  Iwcn  known  to  recover, 
while  others,  with  mild  deafne-ss,  have  remaine<i  unimprovctl.  General 
debilitating  diseases  render  the  prognosis  more  grave.  The  hereditary 
type,  with  opacity  of  the  cornea,  is  unfavorable. 

Treatment. ^ — Mercurial  injections,  with  the  internal  administration 
of  iodouucleoid  or  iodide  of  potassium,  are  indicate*].  Pilocarpine 
injections,  4  to  12  drops  daily,  beginning  with  4  drops  and  increasing 
to  12  drops,  sometimes  influences  the  case  favombly  (Politzer,  Bacon, 
Gradenigo).  The  iiijwtion  of  solutions  of  tlu'  iodiile  of  potassi\im  into 
the  middle  ear  through  the  Eustachian  catheter,  as  recommended  by 
lV>litz<'r,  is  not  to  be  generally  recommen<le<l.  The  ttrjinique  of  such 
a  procedure  opens  it  to  cjctreme  liability  of  carrying  infection  into  the 
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mM\v  oar.  Under  strirt  antiseptic  precautions  and  a  knowledge 
the  extremely  small  size  of  the  tirTnpanic  cavit}',  ami  the  teehnicpie  of  the 
whole  procedure,  the  danger  of  infection  disappears;  and  it  is  pa*»ible, 
though  to  my  mind  nut  proUable,  tliat  the  injection  of  a  solution  of  the 
irxhde  of  polnssium  w  ill  afVo<-t  the  roiirse  of  the  disease  favorably.  'I'he 
injections  of  iodoform,  lixline  vasof»en,  mercurial  ointments,  etc.,  are 
more  rational  inelhtHJ-s  of  treatment.  It  should  not  be  foi^otlen, 
however,  that  the  disease  is  cs-sentially  a  .systemic  one. 


SUPPURATION  OF  THE  LABYRINTH. 

Labyrinthine  suppuration  probably  occurs  in  about  1  per  cent,  of  the 
cases  of  middle-ear  sup]>uration.  It  hu-s  rarely  been  diagnosticated,  l>e- 
canse  tlie  subjective  symptoms  are  not  absolutely  characteristic,  and  l>e- 
cause  the  condition  has  not  been  generally  understood  by  otolopata  until 
within  the  last  few  years.  Suppurative  leptomeningitis  is  a  serious 
serpicla  or  complication  of  labyrinthine  suppuration,  and  the  symptoms 
in  some  respects  are  quite  similar.  IiL-iiee  it  is  quite  probable  that  manv 
of  the  cases  diagnosticated  as  k'pl4>meuingiti3  have  l)cen  labyriDlhine^J 
suppuration,  at  least  in  their  initiu!  miiiilfe.ttation.  ^^M 

Etiology. — Suppurative  otitis  media,  with  involvement  of  the  mii5-^^ 
(oid  antnini,  is  the  most  common  cause  of  distti.se,  though  scarlet  fc^er. 
measles,  influenza,  and  tuberculosis  may  also  cause  it.     In  the  45  oases 
reported  by  Bezold  about  JO  per  cent,  were  in  children.     The  vulnerable 
points  through  which  the  infection  may  take  place  are  the  round  and 
oval  windows  and  the  pneumatic  spaces  around  the  hiliyrintb.     The 
retention  of  the  secretions  and  the  accumulation  of  cholesteatomatoua 
material  in  the  attic,  aditiis  ail  antrum,  and  the  antrum   may  cause 
pressure   necrosis,  and  tlius  t'xpose  the  horizontal   and  perpeudicula 
semicircular  canals  to  infection.     The  facial  nerve  may  also  l>e  expose<i 
by  the  same  ]>rocess,  a.s  it  lies  in  close  proximity  to  tlie  horizontal  semi- 
circular  canal   in   the   floor  of   the  antnmi.     Tlie   pneumatic    s[ 
sometimes  extend  l>ehind  the  labyrinth,  hence  the  labyrinth  may 
invaded  from  this  direction.     Tlie  cells  beneath  the  floor  of  the  midtli 
ear  .also  extend  beneath  the  labyrinth,  and  shouUl  necrosis  extend  in  this 
direrti4)n,  labyrinthine  involvement    may   follow.      The  promontory  is 
rarely  the  seat  of  net^rosia  except  when  there  is  extensive  dcstrucliun  of 
bony  tissue  in  which  the  promontory  is  involved.     \\TieQ  such  a  comli- 
tion  is  present,  granuhilions  usually  spring  from  the  area,  and  the  usr  of  R 
pn>lM--point  shows  roughened  bone  or  a  perfomtion. 

The  value  of  CK-'ular  myoseismia  in  the  differential  <liagnosis  of  cerel>ell. 
abscess  and  sn[)puration  of  the  labyrinth  is  pointed  out  hy  Neuman 
In  suppuration  of  the  labvrinth    the  myoseismia  (Neumann  call^ 
nystagmus)   Ivecoines  less  afid   less  marked,  and  finally  disappears 
the  suppuration  extends;    while  in  cerelvollar  abscess  the  myoseismia^ 
increases  as  the  disease  progresses.     In  suppuration  of  the  hibyrintlj  it 
occurs  in  the  beginning,  when  the  eye  ts  turned  toward  the  diseased  sitloj 
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whereas  the  .strabismus  may  disappear  and  the  myoseismia  still  be 
present  when  the  eve  is  tiirnetl  to  the  well  sitle.  In  cerebellar  abscess 
the  conditions  are  nn*ers<*d,  anrl  the  niyoseismia  is  first  obser\'e<l  when 
the  eye  is  turned  to  the  normal  side,  and  is  later  turned  (o  the  diseased 
side.  When  this  form  of  myoseismia  is  observed  a  positive  diagnosis  of 
cerebellar  ahseess  can  be  made.  Another  point  in  the  diagnosis  U  that, 
after  the  labyrinth  lias  been  upenecl  by  operation,  the  myoseismia  due 
to  the  labyrinth  trouble  rapidly  subsides,  while  the  myoseismia  due  to 
the  cerebellar  abscess  remains  the  same. 

The  etiology  of  the  extension  of  tlie  labyrinthine  suppuration  is 
explained  by  the  avenues  of  legist  resistance  which  extend  tri  that  direc- 
tion, viz.,  the  internal  auditor)'  meatus  (shenth  of  the  auditory  ncn'e) 
antl  the  cochlear  duct.  The  infection  may  also  gain  entrance  to  the 
cranial  cavity  through  a  dchi.scence  or  a  necrosis  of  the  perpendicular 
semicircular  canal.  If  the  infection  extends  tiirough  the  cochlear  duct 
it  enters  the  subarachnoid  spaces  and  is  necessarily  a  very  dangerous 
condition. 

The  intrucranial  complications  most  apt  to  attend  labyrinthine  suppu- 
ration are  suppurative  meningitis  and  extradunil  al)scess,  tliough  abscess 
of  the  cerebrum  and  cerebellum  and  infective  lateral  sinus  thrombosis 
oecasionally  occur. 

Symptoms. — When  rightly  nndersloo<l  the  symptoms  of  labyrinthine 
suppuration  are  usually  very  well  defined.  'I'here  are  certain  charac- 
teristic symptoms  which  should  at  least  lead  to  a  tentative  diagnasis. 
The  objective  symptoms  are  not  usually  obvious,  though  in  some  cases 
the  presence  of  granulatiuus.  rougheiietl  bone,  and  the  oozing  of  pus 
from  the  inner  wall  of  the  mid<lle-ear  cavity  may  l)c  seen.  When  pres- 
ent they  may  apfw-nr  at  one  of  three  place-s,  namely  (a)  the  round 
window,  (6)  the  oval  window,  or  (c)  the  promontorj-.  Facial  paral}'sis 
may  also  l>e  present,  a.s  the  facial  ner\"e  is  often  involved  in  the  necrotic 
process  attemiing  the  suppurative  labyrinthitis. 

Diagnosis. — The  diagnosis  may  be  made  without  the  foregoing  ob- 
jective signs  in  many  cases  from  the  presence  of  pronouncctl  deafness, 
tinnitus,  vertigo,  anil  headache.  Tlie  deafness  is  more  pronounce<l 
than  is  usual  in  niiddlc-<'ar  <lisea.sc.  The  hearing  for  the  tuning-forks 
and  whistles  is  usually  greatly  diminished  at  both  the  lower  and  upper 
limits,  more  parlic-tilarly  the  upper,  or  it  may  be  entirely  lost.  Bone 
conduction  is  greatly  diminished  or  entirely  lost.  The  vertigo  may  l>e 
accompanied  by  nausea  and  vomiting.  Horizotital  nystagmus  (ocidar 
myoseismia)  has  been  obsei-vcHl  by  Neumann. 

The  deafness  may  be  partial  or  eoniplete,  depending  upon  whetlier  the 
labyrinth  is  completely  or  partially  destroyed.  Goldstein,  of  St.  Louts, 
and  others  have  reported  cases  in  w*Mch  there  wa,s  exfoliation  of  the 
cochlea,  in  which  tliere  apparently  still  n^maiiie<i  ccmsidenible  power 
of  hearing.  Bczold,  llovell,  llartrnann,  Corradi,  Politzer,  the  author, 
and  others  have  shown  that  even  with  the  must  complete  precautions  it 
is  impassible  to  excltKle  hearing  with  the  unaffected  ear.  The  meatus 
of  the  sound  ear  may  be  ever  so  tightly  stopped,  and  still  admit  some 
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sound  waves  which  may  He  heiird.     Then,  ton,  sound  waves  may  reacH 
the  normal  ear  by  bone  conduction.     Pynclion  has  suggested  the  use  of  i 
long  speaking-trumpet,  to  remove  the  source  of  sound  as  far  as 
sible  from  the  normial  ear.     Even  with  all  these,  and  other  precaution-^ 
ary  rncusiires,  the  sound  waves  seem  to  leak  through  the  barriers  to  the 
other  ear.     It  is  not  probable,  or  even  possible,  that  the  sound  waves  ar 
perceived  by  the  stump  of  the  auditory  nerve  after  its  endings  in  the 
labyrinth  have  been  destroyed. 

Paresis  or  paraitfsit  of  the  facial  nerve  Is  present  in  all  cases  in  which 
the  ccx-hlea  is  exfoliated.  This  is  accounted  for  by  the  intiniate  ana- 
tomical relationsbi])  f>f  tho  parts,  the  nerve  lieing  either  pressed  upon  nr 
fiestroyed  by  the  necrotic  process  and  the  exfoliation  of  the  cochle 
The  nerve  is  affected  in  about  55  per  cent,  of  the  cases.  Hovcll  divide 
the  course  of  the  nerve  into  four  parts,  namely:  (a)  Within  the  intcnia 
meatus,  where  it  is  liable  to  be  alTectrd  In  tlif  exfoliation  of  the  cntir 
labyrinth,  and  give  rise  to  permanent  impairment — complete  or  partial 
— of  the  function  of  the  facial  and  auditory  nenes.  (6)  The  second  di\'i- 
sion  extends  from  the  beginning  of  theaf|iieductus  Fallopii  to  the  genicu- 
late ganglion,  and  is  less  liable  to  injury-,  (c)  The  third  division  passes  uM 
close  proximity  to  the  vcstibuSar  walls,  and,  in  case  of  vestibular  nccrosisJB 
the  nerve  is  in  great  danger,  (d)  The  fourth  division,  or  lower  portion, 
passes  downward  through  tlic  mastoid  process,  and  is  in  danger  when 
there  is  extensive  masttjid  necrosis,  but  is  in  little  danger  from  laby- 
rinthine necrosis.  Exuberant  granulations  may  exert  pressure  upon  the 
sequestrum,  and  thus  give  rise  to  facial  paralysis.  _ 

Resiorution  of  the  Facial  Nerve. — Bezold  and  others  have  re^>orted 
cases  in  which  there  was  undoubted  loss  of  the  substance  of  a  portion  of 
the  facial  nerve  in  the  course  of  necrosis  of  the  labyrinth,  in  wliich  there 
was   subsequent   regeneration    and   restoration    of   iLs   function.     T^hfl 
chorda  tympani  is  more  often  destroyed  than  (lie  facial  nerxe,  and  t? 
often  restored.     It  seems,  therefore,  that  there  is  a  strong  regenerative 
power  in  the  facial  nerve  when  destroyed  by  necrosis,  and  when  it  is 
severed  in  an  operation.     One  shouhl  not  infer  from  this  statement, 
however,  that  he  should  regard  the  facial  nerve  with  indifference  during 
a  mastoid  operation,  as  many  do  not  thus  regenerate  and  resume  their 
function.     The  surgical  anastomosis  of  the  facial  with  the  h\'poglossal 
nerve  (see  p]>.  84  I  antl  847)  offers  a  means  for  rcK'stablUhing  the  mov< 
raents  of  the  muscles  supplied  by  it,  and  the  dread  of  facial  paralysis 
somewhat  Wssened^  though  by  no  means  removed. 

The  se^juestra  vary  in  size  and  anatomical  composition.     Tlie  who! 
petrous  portitHi  may  come  away,  the  ctK:hlea  alone  or  with  contigurH 
bone,  the  labyrinth,  or  the  semicircular  canals  (one  or  more)  may 
ejcfoliateLl. 

Contrary  to  the  opinion  caressed  by  Blake  and  Retk,  in  their 
sical  treatise  on  the  Sttrtjiral  PafhtJiujij  ami  Treatmrut  of  ihr  Dt^f^A 
of  (he  Ear,  I  believe  labyrinthine  suppuration   may  usually  l>e  dl 
no.sticato<l  before  operative  interference  is  instituted- 

The  following  comparative   table  shows  the  symptoms  present 
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miildle-ear  suppuration,  and  in  middle-car  suppuration  romliined  with 
labynntliinc  suppuration: 


I 


MidiiU-eoT  Supptiration, 

1 .  Mudenite  deaf nem. 

2.  Ilaage  of  heariiifc,  lower  tone  limit 

lent. 

3.  Bone  oonduction  incrcflwd 

4.  Aural  vertigo  abeent. 

A.  Tinnitiu  not  (irnnounceH. 

6.  Facial    paralysis    is    oocasionally 

present, 

7.  No  gmnulatinru,  ami  nozing  of  ptu 

fiTim  the  inner  tympanic  wall. 

8.  Pu«  on  inner  wall  wiien  wi|ied  away 

does  not  soon  return, 
d.  Probing  sliowa  no  carious  bone  on 

inner  wall. 
10.  Meningeal  and  ititnuTanial  Hvmp- 

tomn  may  be  present. 
U.  Spiual    puncture    shows    normal 

epiaal  fluid. 


MitidU-fOr  Suppuralum  Combined  iri/A 
LabyrittOtine  Supyuralion. 

1.  Pronounced  deafness. 

2.  Low  and  high  tone  limits  lost,  or 

the  deafness  is  complete 

3.  Bone    conduction    dimiuistied    or 

entirely  ubolishwi. 

4.  Aural  vertipo  present. 

5.  Timiitus     pronounced,    eepccialty 

early  in  the  disease. 
li.  Facial     paralysis    is     frequently 

present. 
7.  Cirnnulationt)  and  pus  ooring  from 

the  inner  tympanic  wail. 
S.  PiiH  on  inner  wall  wlten  niped  away 

soon  return*. 
{).  Probing  occasiiinoUy  allows  carious 

Imnc  un  inner  wall. 

10.  IntracninJnl     symptoms    may    be 

prvHont. 

11.  Spinal  puncture   shows  cells  and 

bacteria  If  the  iavnaion  of  the 
cranium  ia  through  the  cochlear 
duft. 


Prognosis. —The  prognosis  is  nlways  grave,  20  per  cent,  of  tlio  47' 
cases  colk'cti'd  b_v  Bezold  ending  fataUy,  though  spontaneous  rrcovon- 
(as  to  life)  may  occur.  The  hearing  is  usually  greatly  impaired,  whetlier 
llie  recovery  is  spontaaeous  or  through  surgical  interference.  The 
facial  paralysis  may  or  may  not  be  present,  or,  it  present,  may  or  may  not 
be  permanent.  Conservative  operative  treatment  does  not  add  to  the 
mortidily  nite,  tliough  it  may  increase  the  degree  of  permanent  deafness. 

Treatment. — The  treatment  of  necrosis  and  suppuration  of  the 
luhyrintfi  is  ob\'iously  surgical,  and  the  following  indications  shoulil  be 
met,  viz.:  (a)  The  morbid  material  should  be  removed;  (6)  free  drainage 
should  l»e  established  and  maintained;  and  (c)  asepsis  (surreal  clean- 
liness) of  the  parts  should  be  maintained  until  regeneration  (healing)  is 
complete. 

{a)  The  removal  of  the  viorltld  material  should  be  effected  through  the 
exlenml  meatus  or  the  mastoid  j>nw'ess.  If  the  meatus  is  crowded  with 
granulations,  they  should  be  reinovwi  with  Wilde's  snare,  the  force[i3. 
enreltcs,  or  caustic  applications  of  chromic  ucid.  'Jlie  granulations  may 
!«•  still  further  controlled  by  the  instillation  of  alcohol.  It  may  then  be 
possible  to  remove  tlic  sequestrum  through  the  meatus  without  further 
operative  interference.  In  some  cases  it  will  be  necessary  to  remove  the 
|>os(erior  wall  of  tlie  meatus,  while  In  others  the  mastoid  process  will 
have  to  be  o[)ened.     \\Tiere  the  se<|uestrum  is  large^  the  radical  mastoid 
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operation  will  have  to  be  performed.  IlaWng  removed  the  sequestrum 
in  one  of  these  ways,  the  other  inorhid  iniilerial,  as  small  particles  of 
bone,  grnniilalioris,  rholes tea tonia tons  material,  pus,  etc.,  >iliould  he 
.sedulously  looked  for  and  remove*!. 

{h)  The  mainteiianre  of  free  firattiaffe  is  accomplished  by  removing  the 
morbid  material — sequestra  and  granulations — thereby  enlai^ng  the 
ilrainage  channel,  and  by  the  use  of  gauze  dressings  in  the  di.seased  cavi- 
ties. The  gauze  carries  the  secretions  outward  to  tlie  extenial  gauze 
pads,  and  thus  free  draiiuige  is  establisliei.1. 

(f)  The  maintenance  af  anepsis,  the  third  indication,  is  met  by  tlic 
establishment  of  the  free  firainage.  whereby  the  infective  material  is  con- 
stantly disrhargcft. and  after  a  time,  there  being  no  more  infective  material 
wilhin  the  wound,  the  gauze  dres.sing  effectually  prevents  the  entranct? 
of  infective  material.  This  state  of  affairs  should  be  maintained  until 
regeneration  or  epidermlzation  is  complete. 

It  may  be  neces.sary  in  those  cases  where  the  posterior  wall  of  the 
meatus  is  removed,  and  where  a  radical  mastoid  operation  is  performed, 
to  resort  to  a  skin-grafting  operation.  a.s  deicrlbeil  in  connection  with  the 
mastoid  o[)emtion.  (See  (irafting  Oj)enition,  pp.  SIO  to  8!5.)  In  all 
obstinate  ca.ses  the  outer  wall  of  the  labyrinth  should  be  removed,  to 
estublish  free  drainage.  (See  Surgery  of  the  Temporal  Bone,  Boui^el'-s 
Operation.) 


INJURIES  TO  THE  LABYRINTH;  CONCUSSION  OF  THE  LABYRINTH. 

Etiology. — The  injury  may  be  due  to  direct  or  to  indirect  violenee. 
more  commonly  the  latter.  The  violence  may  be  transmitted  through 
the  bones  of  the  head  to  the  internal  ear.  or  through  the  air  and  ossicles 
in  the  middle-ear  cavity,  where  there  is  a  sudden  condensalion  of  the 
atmosphere  by  a  great  explosion,  or  the  bltnc  of  the  hand  over  the  ear. 
The  bony  capsule  may  be  injured  while  the  membranous  capsule  i.H 
unharmed,  and  vice  versa.  When  d.  fissure  of  the  skull  passes  through 
the  labyrbith,  it  usually,  also,  extends  to  the  middle  ear  and  external 
ainlitory  meatus,  although  this  is  not  always  the  case.  Great  vialmcf 
may  ]>nKli]re  pronoun<'ed  aural  disliirbances  without  fracture  of  the  bone^ 
In  those  cust\s  it  is  probable  tliat  there  is  excitation  of  the  terminal  nen*e 
filaments  of  the  labyrinth,  small  lu'niorrhage.s,  etc. 

Injuries  to  the  labyrinth  from  powerhd  cojnpression  of  the  atmosphert 
by  explosions,  boxing  of  the  ears,  etc.,  may  or  may  not  cause  rupture  of 
the  flrumlira{l.  Should  the  dnimheH<]  rupture,  however,  tlje  lab\Tinth 
is  probably  saved  from  somi'  of  t]u'  force  of  (he  concussion,  as  the  air  tu 
the  middle  ear  escapes  through  the  nipturcd  dnmihead.  thus  relieWng 
the  tension  which  would  othenvise  expend  itself  u|>on  the  foot  plale 
of  the  stapes  in  the  ova!  window  of  the  labyrinth. 

Detonations  from  heavy  ordinances,  or  loud  reports  of  guns  in  sboollt^ 
galleries,  produce  a  great  deal  of  liann  to  the  terminal  ner\-e  filaments 
of  the  labyrinth  by  irritation,  and  result  in  more  or  less  dcafne.ss  und 
tinnitus  (Sexton). 


OCCVPATIOK  DEAFXESS 
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Symptoms. — The  symptoms  vary  with  the  severity  of  the  concussion 

ami  the  hK'ation  and  character  of  the  le-sion.  If  the  concussion  is  power- 
ful the  snliject  may  drop  to  the  jfrotind  as  thoiif^'h  he  were  shot,  and 
remain  in  an  unconscious  condition  for  .sevcnil  hours,  after  wiileh  con- 
conciousness  returns,  and  he  finds  liiniself  to  he  entirely  deaf.  Or  If  the 
concussion  is  light,  he  will  stagf^er,  hut  not  full,  Eind  be  stupid  or  daze<l 
for  a  short  time,  with  more  or  less  tinnitus  and  <leafness.  There  may 
also  Ih'  nausea  and  vomiting,  with  more  or  less  giddiness.  If  the  lilow 
or  concussion  causes  fmctiire  through  the  cm-hlea,  the  deafness  will  he 
pronoun<Te<l;  whereas  if  it  passes  through  the  seinieircular  canals,  (lie 
staggering  gait  will  be  the  pniminent  symptom. 

The  hearing  for  high  tones  is  lost  or  modified.  Piplacnsis  and 
hyperesthesia  acoustica  are  sometimes  present.  The  sensibility  of  the 
skin  of  the  auricle  and  meatus  may  be  diminishe<l. 

According  to  PoUtzer,  "a  meilicolegal  derision  a.s  to  the  existence  of 
concussion  of  the  labyrinth  <Tin  be  given  only  in  tlMw  f;ises  in  which 
there  is  a  fissure  of  the  temporal  Ikiuc  extending  (o  the  external  meatus, 
and  in  which  an  iujurj"  of  the  lal»yrintli  may  lie  iriferi-ed,  either  from 
the  discharge  of  cerebrospinal  fluid  or  from  complete  deafness  and  the 
al>sence  of  perception  through  the  cranial  bones/'  In  the  ca.ses  due  to 
compression  of  uir  in  the  external  meatus  he  says  no  opinion  can  he  given. 

It  may  l>e  of  meilicolegal  importance  to  establish  the  degr***'  of  ini- 
|)ainncnt  of  hearing,  as  the  patient  may  seek  retlress  in  the  courts.  If 
he  does  so  he  will  sometimes  be  tempted  to  magnify  his  auditory  dis- 
ability. By  the  use  of  a  series  of  tuning-forks,  whistles,  and  other  func- 
tional tests  of  hearing  a  correct  d'uignosis  may  be  made.  It  will  als<j  be 
neces.sary  to  establish  as  nearly  jls  possible  the  r(^>ndition  of  his  hearing 
apparatus  before  the  injury.  Ijiteralization  of  (he  sound  in  Welx-r's 
experiment  t*i  the  injured  ear  signifies  that  the  lahyrinlli  Is  nnalTe<^te<], 
wlien-as,  latendization  towarrl  the  sonnd  ear  is  .s.tn>ngly  suggestive  of 
labyrinibine  involvement  in  the  injured  ear.  The  loss  of  high  tones 
in  the  affected  ear  also  points  to  lab}Tinthine  disease  or  injury-  Of 
course,  it  is  necessan*  to  prove  or  disapprove  the  presence  of  lah\Tinthine 
disease  before  the  date  of  the  injury.  This  is  not  often  easy  to  do.  The 
Riun^  test  is  of  little  value  when  there  is  complete  deafness,  but  may 
prove  of  some  value  wheti  there  is  only  partial  deafness. 

Treatment. — Rest  in  bed  constitutes  the  whole  of  the  treatment  in 
most  cases,  whether  there  is  simple  coneu.ssion  or  fmrture  thnmgh  (he 
labyrinth.  I'ain  in  the  ear  may  be  eontrolled  with  lee<-hes  applied  to  the 
mastoid  ri^ion.  Tinnitus  of  an  aggnivating  character  nniy  l»e  relieved 
by  the  adminlstmtion  of  the  bnmiide  of  soila.  After  the  unite  symptoms 
have  subsided  iodonucleoid  or  the  iodifle  of  pota.s.sium  should  be 
administered  to  hasten  the  absorption  of  tlie  inflammatory  exudate. 

OOOUPATION    DEAFNESS. 

It  has  long  l>cen  recognized  that  among  those  who  for  a  lf>ng  time 
have  been  engaged  in  certain  occupations,  especially  where  continuous 
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or  frefjiu'iitly  recurring  soiiikIs  art*  heard,  lliore  is  apt  to  l>e  innn*  or  tf-ss 
deafness.  The  tenninnl  nenx  filaments  of  the  lainTinth,  being  con- 
tinuously subjected  to  irritation,  undergo  a  dt^encrotivc  change  often 
amounting  to  complete  atrophr,  and  consequent  paralysis  of  the  acoustic 
nerve.  Occupation  deafness  has  been  ttbserved  among  blacksmiths, 
locksmiths,  telephone  operators,  boilemiakers,  certain  machine-shop 
workers,  weavers,  and  railway  employt^s.  Amtmg  this  class  of  workers 
it  is  probable  that  the  continiiuus  noise  to  which  their  ears  are  subjected 
causes  an  irritation  of  the  aconsiic  nervous  apparatus  of  the  lab\Tintl]. 
an<i  to  the  circuiatorj-  apparatus  as  well,  which  after  a  long  time  causes 
a  ilisturbanee  of  the  nutrition  of  the  parts,  and  finally  Iead.s  to  dt^enom- 
tion.  atrophy,  and  paralysis.     Both  ears  are  usually  afTec(c<l. 

There  are  other  conditions  peculiar  to  certain  occupations,  which 
cause  dulness  of  hearing',  as  exposure  to  damp,  cold  atmosphere,  dust, 
and  superheated  air.  Stokers  and  engineers  are  particularly  exposed 
lo  atmospheric  changes,  heat,  cold,  dust,  and  noxious  vapors.  They  art, 
Uierefore,  subject  to  nasal  and  epipharyngeal  catarrli,  and  its  extension 
to  the  Eustachian  tube  and  middle  ear.  Many,  after  from  five  to  ten 
years'  sen-ice  on  the  road,  have  well-marked  didne-ss  of  hearing.  Numer- 
ous obsen'crs  have  written  on  the  snlije'ct,  anri  their  conclusions  are  as 
follows:  (a)  The  deafness  and  tinnitus  may  be  due  to  the  cf)nstant 
vibnitorj-  movement  of  the  locomotive,  resulting  in  irritation  to  tiic 
terminal  nerve  filaments  of  the  labjTinth;  (6)  constant  straining  of  tlie 
ears  to  hear  above  the  noise  and  roar  of  the  train,  is  thought  by  some  to 
cause  the  deafness;  (c)  cold  draughts  of  air  and  the  heat  from  the  furnace 
cau.se  epipharyngeal  and  aural  catarrh;  and  [d]  the  inhalation  of  the 
noxious  Rases  and  vapors  cause  irritation  and  catarrhal  inflammation 
of  the  nose,  pharj'nx,  and  middle  ear. 

The  chief  symptom  of  the  catarrhal  cases  of  occupation  deafness  are 
more  less  didness  of  hearing,  tinnitus,  and  in  some  cases  giddiness. 
Uinnd  may  be  positive  or  negative  according  to  the  de{,Tec  of  deafncs^s 
I>resent.  Hearing  by  boue  conductioti  is  increased.  If  the  btbyrinth  is 
also  involve^l  the  tests  are  somewhat  confused,  especially  as  lo  the  rela- 
tive length  of  air  and  bone  conduction,  both  being  diminished.  If  tliere 
is  also  loss  of  hearing  for  high  tones,  the  labyrinth  may  be  safely  said  to  be 
affected. 


SIMULATED    DEAFNESS. 


There  are  various  motives  which  lead  to  simulation  of  ear  disease  of 
one  form  or  another.  Hysterical  individuals  sometimes  do  it  to  excite 
attention  or  sympathy.  Those  drafted  into  the  army  or  being  in  urmy 
service,  and  desiring  to  avoid  duty,  and  those  injured  on  railways,  street*). 
Mid  in  sliops  sometiiue.s  exaggerate  or  assume  or  artificially  produce  ear 
diseuisc,  in  order  to  collect  damages  through  the  courts.  It  is  well, 
therefore,  to  briefly  outline  some  of  the  methods  for  detecting  malin* 
gering  of  this  sort. 
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Tests  for  Simulated  Deafness.— (a)  F'irst  make  a  careful  tAijectivc 
examination  oi  the  external  ear,  exlertial  aiiditury  meatus,  (lniiiiiieii(l, 
and  the  Kustachian  tul>e.  It  Ls  u  .signiBcant  fact  that  In  the  arm}' 
most  cases  of  suspected  simulated  deafness  are  unilateral.  This  arises 
fn)m  the  fact  that  a  double  deafness  woidd  liave  previously  atlracted 
attention,  whereas  a  one-sided  deafness  might  have  existed  without 
having  attracted  attention.  In  other  worfb,  it  is  easier,  on  this  aeoouut, 
to  simulate  one-sided  deafness,  hence  its  greater  frequency  among 
malingerers.  The  malingerer  often  artificially  produces  an  obviou.s  cause 
for  t[»e  deafness  be  wishes  to  assume  by  dropping  strong  solutions  of 
silver  nitrate,  carbolic  acid,  creosote,  tincture  of  canthjirides,  etc.,  into  the 
meatus.  The  skin  and  drumhead  are  thus  cauterized  and  siinnlate  in 
some  degree  suppurative  otitis  media.  A  careful  exuiuiiuition  will  usually 
reveal  the  source  of  the  inflammation.  If  silver  is  used,  a  dark-brown 
stain  will  be  s^-en;  whereas  if  carbolic  acid  is  us*rd,  the  bleachejl  skin 
will  aid  in  arriving  at  a  correct  conclusion.  A  bandage  placed  over 
the  ear  will  in  these  cas«*s  lead  to  a  speedy  recovery,  as  the  malingerer 
is  unable  to  continue  the  caustic  applications.  Foreign  bodies  place<l  in 
the  meatus  to  simulate  deafness  and  ear  disease  may  be  detected  by  a 
careful  examination. 

(b)  It  is  in  those  cases  in  which  there  are  no  objective  signs  of  ear 
disease  that  the  real  diflicnlty  of  detecting  malingering  arises.  The 
woidd-ln;  patient  often  stutiies  the  subjective  signs  of  lab\Tinthine  deaf- 
ness so  well  that,  if  he  is  especially  shrewil,  it  is  well-nigh  imjwssible  to 
detect  him  in  the  assumed  deafness.  Iti  making  the  exuuiination  of  this 
class  of  cases  the  eyes  of  the  suspect  must  be  bandaged,  tlms  rendering 
it  somewhat  difficult  for  him  to  judge  distances  in  testing  with  the  voic(>, 
acoimieter,  or  watch.  If  he  bears  the  instrument  at  greatly  varv'ing 
distiinces  with  the  deaf  ear  (the  other  being  tightly  plugged)  it  is  fair 
to  presume  he  is  malingering.  If,  on  the  other  hand,  during  repeatetl 
short  testings,  he  hears  at  atiout  the  same  disumce,  it  is  fair  to  presume 
that  he  is  really  deaf. 

(c)  Erhard's  Test.— When  a  normal  ear  is  tightly  closed  a  loud  ticking 
watch  (the  Iiigersull  watchj  may  he  heard  at  three  or  four  feet.  The 
patient  sliould  have  the  suppos<xi  deaf  ear  tightly  closed,  and  when  the 
watch  is  witliin  three  or  four  feet  of  the  normal  ear,  he  slioidtl  be  com- 
iMiuided  to  count  the  lieats,  which  he  will,  of  course,  readily  do.  The 
Sfjund  ear  should  tlien  Im*  closed,  the  sup]>osed  deaf  one  l)eing  oi>en,  and 
the  same  test  made  on  the  o|>en  dejif  ear.  If  when  the  watch  is  within 
two  or  titree  feet  of  the  car  he  says  he  does  not  hear  it,  it  is  fair  to 
presume  that  he  is  simulating  the  deafness,  as  at  that  distance  he 
would  hear  the  watch  with  the  closed  normal  ear. 

(d)  Chimani-Moos  Test. — hi  one-sided  deafness  a  large  vibrating 
c,  fork  is  alternately  held  at  an  etpial  dist;tnce  from  each  ear,  nntil  the 
«U8pecteil  malingerer  makes  it  plain  to  himself  that  he  hears  the  fork 
loudest  before  the  normal  ear.  The  vibmting  fork  is  then  f)lace<l  on 
the  vertex,  bridge  of  the  nose,  or  median  line  of  the  incisor  teeth,  and 
the  patient  is  asked  in  which  ear  be  hears  the  fork  the  plainest.    A 
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patient  with  true  middle-ear  disease  on  one  side  will,  without  hesitation, 
say  that  it  is  plainest  on  the  affected  side;  whereas  a  malingerer  will 
hesitate,  as  he  hears  it  equally  well  on  both  sides,  or  he  may  say  he  does 
not  hear  the  fork  at  all  in  the  suspected  ear.  The  normal  ear  should 
now  be  tightly  closed  and  the  vibrating  fork  again  placed  on  the  median 
line  of  the  skull,  and  the  malingerer  will  probably  say  he  does  not  hear 
it  at  all,  or  but  faintly;  whereas  in  true  one-sided  deafness  the  patient 
will  say  he  hears  the  tone  louder  in  the  affected  side.  This  only  applies 
to  disease,  or  simulated  disease,  of  the  conduction  apparatus.  If  disease 
of  the  preception  apparatus  is  being  simulated,  the  problem  becomes 
more  difficult. 

{e)  A  common  stethescope,  having  one  tube  closed  with  a  wooden 
plug,  may  be  used  to  detect  simulated  unilateral  deafness.  The  stetho- 
scope should  be  adjusted  to  the  patient's  ears,  the  open  tube  leading  to 
the  suspected  ear,  the  closed  one  to  the  normal  ear.  The  physician  should 
now  speak  into  the  bell  of  the  stethoscope,  having  the  patient  repeat  what 
he  hears.  The  instrument  should  then  be  removed,  the  normal  ear  tightly 
closed,  and  the  same  formula  repeated  to  the  patient.  He  will  say  he 
cannot  hear,  whereas  he  has  already  repeated  after  you,  with  the  normal 
ear  tightly  closed  with  the  plu^ed-arm  of  the  stethoscope.  In  other 
words,  he  heard  with  his  suspected  ear  through  the  open  tube  of  the 
stethoscope  (the  one  leading  to  the  normal  ear  being  closoi  with  a  wooden 
plug),  thinking,  of  course,  that  he  would  lead  the  examiner  to  believe 
he  heard  with  the  normal  ear. 

(/)  The  use  of  four  ear  specula,  two  open  and  two  half  filled  with  wax, 
may  be  used  to  detect  malingering.  The  patient  should  sit  with  bandaged 
eyes  facing  the  wall.  The  two  open  specula  should  be  simultaneously 
introduced,  one  in  each  ear,  and  the  examiner  (heiiind  the  patient) 
should  repeat  certain  words,  or  numerals,  at  varying  distances,  and 
thus  ascertain  his  hearing  distance  with  both  ears  open.  He  should 
then  change  the  specula  using  one  open  and  one  closed,  then  two  open, 
then  two  closed,  and  so  on,  noting  the  distances  he  hears  with  the  vary- 
ing formulae  of  the  specula.  In  this  way  the  patient  will  unwittingly 
reveal  the  true  condition  of  his  hearing  apparatus. 

Repeated  examinations  and  the  striking  contradictions  ma<le  by  the 
malingerer  during  the  various  examinations  will  lead  to  a  correct 
diagnosis  in  most  cases. 


PARESES  AND  PARALYSES. 

Angioneurotic  Paralysis  of  the  Auditory  Nerve. — ^^^his  is  probulity 
a  rare  affection,  or,  at  least,  it  has  been  rarely  recognized  and  describe*!, 
and  is  characterized  by  a  transitory  facial  pallor,  nausea,  dizziness, 
tinnitus,  and  deafness.  Tlie  attack  lasts  but  a  few  minutes,  and  when 
it  disappears  tiie  hearing  is  perfectly  normal.  The  attacks  may  occur 
at  frequent  intervals. 

The  treatment  consists  in  the  administration  of  sedatives,  tonics,  and 
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the  app)ic4itiun  of  galvuiiLsm  over  tlie  cervical  sym pathetics,  which  have 
an  iiidiiiitte  aimtoniical  coiitiection  with  the  terminal  nerve  eniliiigs  in 
the  laltNTinth. 

Rheumatic  Paralysis  of  the  Auditory  Nerve.— This  is  an  obscure 
atfectinii  and  difficult  to  diagnosticate.  The  diapiosis  must  largely  rlepeml 
u[K>n  tlie  hi.stopp' of  riieiuiiatism  elsewhere  in  the  ImxIv.  and  upon  the 
involvetnent  of  otlier  cranial  nerves.  It  may,  however,  in  rare  instances 
involve  the  auditory  nerve  alone.  Bing  reports  a  ca.se  huiiled  to  the 
auditoni'  nerve,  am!  the  clinical  picture  was  as  follows:  (a)  Female,  aged 
forty-seven  years,  exposed  to  a  ilraught.  [h)  Complete  dejifiie.ss,  and 
tinnitus  in  the  right  ear,  the  left  l>eing  less  affected,  (c)  Weber  laJeralizeil 
to  the  left  ear.  (rf)  Inflation  of  the  miiJdle  ear  di*i  not  increase  the 
hearing  distance,  (e)  The  case  en<iefl  in  recovery  in  eight  days  from 
Ihe  internal  administration  of  the  itxiide  of  potassium  and  the  applica- 
tion *>f  vessicants  to  the  mastoid  region.  It  slundd  be  remarked  that 
in  these  cases  tJiere  is  an  absence  of  the  objective  signs  of  middle-ear 
disi-ase. 

Bymptonu.  'J'he  symptoms  are  those  given  iibox'e,  witli  the  addition 
of  the  histon.'  of  rheumatism  elsewhere  in  the  body,  the  involvement  of 
the  facial  or  other  cranial  nerves,  and  the  signs  of  labyrinthine  involve- 
ment, as  lessened,  or  loss  of,  bone  conduction.  If  the  vestibular  portion 
of  Uie  labyrinth  is  a(Tecte<l  tliere  will  Ite  dizziness  or  a  staggering  gait; 
whereas  if  the  lesion  is  limite<l  In  the  ctM-hlear  portion  of  the  labyrinth, 
deafness  and  tinnitus  will  Ijc  the  chief  syniptturis. 

Hysterical  Paralysis  of  the  Auditory  Nerve.  This  form  of  ear 
di.seasc  is  usually  unilateral,  and  is  characterized  by  unilateral  deafness, 
with  tactile  )iypesthesia,  hyposmJa,  contracted  field  of  vision,  and  by 
diminished  .sensibility  of  the  skin  on  the  affected  side.  The  Eustachian 
tube,  drumhead,  external  meatus,  and  auricle  are  otx-a-sionally  liypes- 
thetic  on  the  afTecte*l  si<Ie.  Weber  experiment:  tone  lateralizes  to  the 
normal  ear,  bone  ctmduction  l>eing  diminished  on  the  side  of  the  paralysis, 
Wliispered  .spt'ech  can  often  Ik*  heard  at  .«iix  or  eight  feet,  while  the  tuning- 
fork  may  not  l)e  heard  at  all.  '['his  is  cnnsidcret!  by  Hammerschhig  as 
characteristic  of  hysterical  j>aralysis.  The  same  observer  calls  atten- 
tion to  the  fact  that  a  tum'ng-fork  vibrating  at  its  greatest  intensity  before 
the  affected  ear  ceases  to  l>e  heard,  and  tlien  after  a  few  seconds  is 
heartl  a^iu.  This,  he  explains,  is  due  to  fatigue  of  the  auditory  nerve, 
which  after  a  few  moments'  rest  peri-eives  Ihe  .sound  again  (Politzer). 

Slight  aural  lesions  In  hysterical  indivttluals  may  give  rise  to  marked 
disturbance  of  hearing.  'I^innilns  and  dizziness,  however,  are  signs  of 
organic  lab)Tinthine  disease.  In  hy.^lerical  deafness  the  degree  of 
dejifness  varies  greatly  at  <!itferent  times. 

Treatment.— The  treatment  of  hysterical  deafness  should  embrace  the 
n-liff  i>f  any  middle-ear  diwase  found,  no  matter  how  slight  in  character, 
as  great  impn^vement.  all  out  of  pn>|X)rti(m  to  the  ap|»irent  lesion,  often 
follows  it.  The  nervous  and  general  .systems  .shou hi  lK>liuilt  up  by  tonic 
and  sclativc  reme<lies,  outdoor  life,  bathing,  etc.  The  i(Hh>nucleoid  or 
the  iodide  of  fmlash  should  be  given  in  three  to  six  grain  dose^  tiiree 
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times  Haily.     Galvanism  of  the  ear  and  sjrmpathetic  system  of  tlic  iierk 
may  also  be  used  to  some  axlvaiitage. 

NEUROSES  OF  THE  AUDITORY  APPARATUS;  HYPERESTHESIA. 


1.  H}rperacuteness  of  Hearing. — Oxyeroia  is  a  rare  form  of  In-jwr- 
cstlic.siu,  aji'l  Is  characterized  by  a  temponiry  ability  to  bear  music,  ur 
at  least  certain  tones,  at  a  much  greater  distance  dian  otliers  do  with 
normal  bearing.  1 1  is  usually  caused  by  alcoholic  and  tobacco  poisoning;, 
and  is  esjiecially  prone  (o  wcur  in  hyjsteriral  and  neurasthenic  persons. 

2.  Paracusis. — Paracusis  may  be  due  lo  a  disorder  t)f  the  nervous 
ap|>aratus  tlie  laliyrinlli  or  to  a  disturbed  tension  of  the  flnunhead  and 
ossicles  of  tlie  middle  ear.  In  this  condition  there  is  a  false  interpre- 
tation of  the  pitch  of  a  tone,  often  amounting  to  |  to  i  interval. 

P(irac{i,iiy  duplex,  or  diplacusis,  is  a  variety  of  disturbe<l  perception  of 
pitch,  and  is  characterisied  by  the  hearing  of  two  tones  for  everi'  sound 
pnxlueeil,  or  In  certain  cases  cmly  for  *-ertain  tones.  It  is  »iue  to  certain 
unkntiwu  iuHnences  in  the  course  of  acute  otitis  media,  serous  middle- 
ear  catarrh, chrnnicsuppurative  otitis  media,  and  hyperostosis  of  the  lx>ny 
capsule  of  the  labyrintli. 

Paracvftis  WUlufii  is  characterized  by  the  ability  to  hear  better  in  a 
noisy  place,  as  on  a  railway  train,  street  car,  and  a  machine  shop.  Its 
etiology  is  still  a  mooted  cjuestion.  although  it  is  commonly  present  in 
sclero.sis  of  the  nii(hlle  ear  and  in  hyfarostiKsis.  Some  hohi  tbat  the  ini- 
prove<l  hearing  in  the  presence  of  noi.se  is  due  to  the  increasetl  excitability 
of  the  tenninal  nerve  filaments  of  the  labyrinth,  while  others  hold  Unit  it  is 
due  to  the  me<'hanical  vibration  of  th<' bone  and  secondarily  of  (he  lerniinal 
nerve  lilaments,  which  increases  their  auditors"  power.  Still  others  advance 
the  theory  that  it  is  due  to  a  shaking  and  loosening  of  the  ossicles  of  the 
middle  ear  that  accounts  for  the  phenomena.  The  \-ibration  of  the  cranial 
bone.s  and  the  attentling  stimulation  of  (he  nervous  appamtus  and  fluid 
contents  of  the  labyrinth  and  cerebrospinal  spaces  .seem  to  the  author  to 
l)e  the  most  nilional  explanation.  \\v  know  from  personal  observation 
that  mechanical  vibration  applie*!  to  the  spinal  column  and  the  head 
improves  the  hejxring  in  some  aises.  Whether  this  is  due  to  a  stimula- 
tion of  the  nutritional  centres,  or  to  a  stimulation  of  the  ner\'ous  apparatus 
of  (fie  lubyrinth,  is  still  an  open  f|uestion.  We  know  also  from  personal 
observation  that  if  tliese  ]>atients  are  place*!  in  bed  and  given  |>a.ssive 
exercise  (ma.ssage)  and  wholesome  food  for  a  few  weeks,  that  tlieir  hearing 
will  improve. 

X  Hj^yeresthesia  Acoustica. — This  condition  is  characterized  by  a 
disagreeable  sensation  when  musical  tones  or  sounds  are  hearrl.  The 
condition  is  usually  present  in  anemic  and  hysterical  individuals,  and 
in  those  convalescent  from  severe  illness.  It  may  l>c  present  in  certain 
forms  of  neuroses,  as  hemlcrania  an<l  trigeminal  neurjlgia.  It  is  nl.so 
one  of  the  manifestations  attending  die  administration  of  quinine  and 
salicylic  acid. 
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4.  Tinnitus  Aurium,  or  Subjective  Noises.— This  is  one  of  the 
coiriiDoiK^t  ear  syiiiptoiiis,  unci  has  l>efrt  repeatedly  referred  to  in  this 
work  in  the  descriptions  of  numerous  ear  diseases.  Its  exact  etiology 
is  obscure  in  spite  of  the  large  amount  of  literature  on  the  subject. 
Various  theories  have  been  advaiice<i,  explaining  its  cause,  the  one  by 
Shambaiigh  being  the  most  lucid  and  satisfactory. 

lie  advances  the  interesting  and  ingenious  theor\'  that,  "In  the  first 
plait,  the  character  of  tinnitus  aurium  is  usually  that  of  an  indefinite 
sound,  like  the  wind  in  the  forest  or  the  ntshing  of  water,  sounds  ninde  up 
of  a  great  complexity  of  tones  ami  with  nti  definite  pitch.  Clinically,  these 
subjective  sounds  arise  from  a  variety  of  pathological  conditions.  One 
of  the  best  known  causes  of  tinnitus  is  pressure  applied  to  the  conducting 
apparatus,  so  as  to  push  tlie  foot  plate  of  the  stapes  into  tiie  oval  window. 
This  results  in  tinnitus  nuriuni  of  the  indefinite  character  descrilied 
above.  What  aclUHlIy  takes  place  when  llie  stapes  is  thus  foit-eti  into 
tlie  oval  window  is  an  increa.se  in  the  pressure  of  the  intralabyrtntlune 
6uid.  Tlie  result  of  this  alteration  in  pressure  must  be  a  disturbance 
of  the  meinbnina  teclnria  (see  Anatomy  and  Physiology  of  the  T^aby- 
rinth),  which  has  apparently  the  same  specific  gravity  as  the  endolyniph 
when  the  latter  is  under  normal  pressure.  The  hairs  from  the  hntr 
cells,  as  I  have  shown,  normally  penetrate  into  the  lower  surface  of  the 
membrana  tectoria.  Any  di-sturbance  in  this  membrane,  however 
slight,  wouM.  therefore,  alter  the  normal  relations  existing  l>etween  the 
mernbmne  and  the  Iniir  ceils.  It  seems  that  such  an  altemfion  from 
the  nornmt  relation  between  mem)>rana  tectoria  and  the  hairs  of  the  hair 
cells  wouhl  constilnte  t)  sliiindHlion  of  tlies*-  cells.  A\1icn  die  f(M>t  phite 
of  the  stapes  is  pusheil  into  tiic  oval  window  there  would  result  a  slight 
stimulalioi]  of  perhaps  all  the  hair  cells  in  the  cochlea.  The  result 
would  be  exactly  wliat  we  meet  with  clinically,  a  tinnitus  aurium  of  an 
indefinite  diameter,  like  tlie  wind  in  the  ft)resl  or  the  roar  of  a  sea-.sliell. 
\\'lien  a  sudden  increase  or  ilecrease  in  the  blood  pressure  residts  in 
tinnitus  aurium  the  cause  is  the  same  as  when  the  stapes  is  pushed  into 
the  oval  window.  The  explanation  for  t)ie  increase  or  decrease  of  the 
intruiabmnthine  pressure  is  hei*e  quite  evident.  Hlie  tinnitus  aurium 
arising  from  the  administration  of  certain  drugs  is  also  plausibly  explained 
in  the  same  wav  as  due  to  an  alteration  in  Ihc  bloo^l  supply  tn  die  lal)y- 
rindi  witli  resulting  alteration  in  the  pressure  of  the  intriilabyriiiiltine 
fluid.  The  linniliis  occurring  in  M^nifcre's  disea.se,  where  there  has  been 
an  escape  of  blood  into  tlie  cochlea.  Is  also  similarly  accounted  for  by 
this  conception  of  the  physiology  of  lone  (>erception.  The  disturl>ances 
in  the  function  of  hearing  arising  fnmi  au  injury  prcKluced  by  a  shrill 
wlii.stlc,  or  an  cxp!o.sion  near  the  ear.  are  also  reaclily  explaine*!.  In  the 
first  place,  when  a  pertnaneni  disturbance  in  bearing  is  thus  producetl, 
it  can  be  n-adily  account<'d  for  by  a  partial  severano*  of  tlie  n*lation 
lieitwiHM)  Ihc  iiicniliranH  Ici-toria  and  hair  cells,  .so  (hat  the  hairs  from  n 
greater  fir  smaller  rniiiibcr  of  these  cells  pn»ject  free  in  the  eiid<»lyinpl» 
and  do  not  come  in  cf^mlact  with  the  lueinbruna  tectoria,  and  therefore 
cannot  receive  the  stimulation  from  impulses  passing  through  the  endo- 
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lymph.  On  ihe  other  hand,  when  there  results  from  such  an  injuiy  a 
permanent  tinnihis  nurinm,  this  is  explainetl  Ity  u  partial,  not  complete, 
severanr-enf  llio  riK'nihrana  tcctona  from  the  hair  cells  over  a  certain  area. 
This  alteratiuii  uf  the  relation  existing  normally  het ween  the  hair  <*ells and 
niembrana  tectoria  may  result,  as  we  have  rc|H'atcdly  pointetl  out,  in  a 
stimulation  of  these  cells.  Tliis  explanation  appears  all  the  more 
rational  since  the  pitch  of  (he  tinnitus  is  often  appn)ximately  that  of  the 
whistle  which  originally  pr<Mluce<l  tlie  injury." 

'I'lie  external  conditions  which  irilhience  tinnitus  are  tJiose  which 
influenre  ciitjirrhal  diseases  of  the  upper  respirator}-  tract,  namely, 
sudden  changes  in  the  weather  and  (eniperalure,  living  in  dump  place.*, 
improper  clothing,  etc.  lioilily  condition.s.  as  fatigue,  exhaustion  from 
heat  or  undue  exposure  to  inclement  weatJier,  and  htxiily  depression 
from  ovennental  application,  also  aggravate  the  subjective  noi.ses. 

The  character  of  the  noises  is  as  various  as  noises  themselves,  the 
usual  form  being  a  singing,  whi.stlitig.  chirping,  popping,  crackling 
sournI,  ar  like  Ihe  nni.se  of  a  railway  train  in  the  distance.  Many  other 
noises  are  described  by  patients.  They  may  l>e  intermittent  or  ooutmu- 
OU.S.  The  remissions  usually  occur  while  the  patient's  miml  is  engrossed 
with  other  matters,  hence  they  ore  less  troublesome  in  the  daytime. 
Some  patients  are  so  distressed  by  the  noises  that  they  arc  driven  to 
des)>erate  measures,  even  to  suicirle. 

In  simic  ca.ses  the  noises  increase  in  proportion  to  the  deafnes.*!,  in 
others  they  cease  with  marked  deafness,  while  in  still  others  they  continue 
to  increa.sc  after  the  deafness  i.s  absolute.  They  may  appear  in  persims 
w\ni  arc  not  ilcaf,  but  who  are  nervnus,  or  exlniusted  from  overmentjd 
or  physical  cxcrtiun,  ur  frtun  grief. 

The  Hearing  of  Voices  and  Mtisic— Human  voices  and  musical 
melodies  are  sometinies  heard  by  ]>orsons  who  have  some  affwtion  of 
the  cortex  of  the  brain,  tlnjiigh  rarely  or  never  liy  subjects  with  an 
um'ompli<'a1e<I  ear  disease.  An  existing  ear  disease  may  aggravate 
the  condition  existing  in  the  cortex  of  the  brain,  hence  the  cure  of  the 
ear  disease  is  often  atlendwl  by  an  improvement  of  the  hallucinatiom. 
Some  persons  hearnnisical  mcJndies  repeatetl  over  and  over,  and  are  much 
annoyed  thereby.  'I'lic  sulijcctive  hearing  of  human  voices  is  more 
serious,  and  oflcn  tlic  forerunner  of  melancholia,  or  progressive  puraly.*u.s. 

Prognosis  and  Treatment. — The  prntfnosis  and  trratmrnt  of  tinniius  is 
embraced  in  the  variou.s  di.seases  in  wliich  it  (X-curs  as  a  syniptum.  Il 
may  be  .said  in  general,  however,  (hat  it  Is  comparatively  g<x»d  in  thav 
case.s  of  simple  midtlle-ear  and  tubal  eatarrh,  that  it  is  more  unfavorable 
in  hy[jen)stosis  and  labyrinthine  diseases,  in  noises  of  cerebral  origin,  and 
where  the  arterial  noises  liave  existed  for  a  long  lime.  Paracusis 
Willisii  is  usually  taken  to  indicate  a  wcll-marke<l  sclerosis  of  the  middle 
car,  hyperostn.'^i.-i  of  (he  bonv  <'apsule  of  the  labyrinth,  and  the  progiuwis 
is  unfavorable  except  where  suitable  remetlial  measure.s  are  used  early. 
In  those  ca.ses  in  wlnrli  human  voices  and  musical  mehxlies  are  hmrd 
the  prognosis  is  very  grave,  exic])t  in  those  rare  cases  in  which  the  relief 
of  the  noi.ses  follows  the  cure  of  the  middle-ear  disease. 
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DEFECTS  OF  HEAHISG  due  to  ISTRACRASIAL  tumors     gGO 

The  trcaimeni  of  subjective  noises  is  as  broad  as  the  subject  of  car 
and  liraiii  liiseases  themselves,  hence  further  considerntion  will  not  be 
given  io  it  here. 

WORD-DEAFKESS  OR  SENSORY  APHASU. 


This  form  of  deufiiess  is  <liuni(tmz<il  liy  the  ability  to  hear,  with  the 
loss  of  (he  power  to  (listin^iish  w<ir(ls,  and  is  thoiiglil  lo  be  <hie  lo 
ft  lesion  of  the  cortex  in  a  portion  of  tlie  middle  convolution  of  the  left 
tempf>rnl  lolte.  or  in  the  left  p\Tiis  of  that  lolie.  It  may  be  questioneii, 
howev«'r.  whether  tfio  aiiditon'  Uu-oiistit)  centre  is  so  restrlcte*!  hi  its 
distribution.  When  present,  it  is  penerally  due  to  an  encephalitis,  an 
exudate  following  a  heniorrliagic  pachyuicniiigitis,  brain  tubercle,  or  to 
an  emUdic  .softening  of  (lie  brain. 

Types  of  Word-deafness. — (a)  Amuifiv  aphasia  is  characlerizeil 
by  the  In.ss  of  MU'inury  Inr  tliinji?;,  or  the  patirnt.s  call  objects  bv  (heir 
wron^  names.  (/>)  Mounpkaxia  consists  in  the  naming  of  all  objects 
lo  which  the  attention  is  directetl  by  the  same  natne.  (c)  Anntesic 
agraphia  is  an  inability  to  write  the  words  spoken  to  the  patients,  or  the 
names  of  objects  pUircil  lirfnn*  rhcni.  \il)  Slili  othrr.1  hear  and  xnider- 
stand  what  is  sai<l  to  thctii.  but  art-  utiuble  to  i*epeal  it.  (e)  Amusia  is  a 
term  introiiiiced  by  Knoblauch  to  indicate  deafness  for  musical  (ones. 
It  occurs  inon*  fretjuently  than  woix!-*leafness,  and  is  probably  due  to  a 
lesion  of  the  first  and  second  convolutions  of  the  left  temporal  lobe  in 
right-hatideil  perstjiis.  \Vord -deafness  and  tone-flcafness  may  exist  at 
the  same  lime.  In  tone-4leafnes.s  the  anuisia  varies  in  degree  from  abso- 
lute loss  of  hearing  for  musical  tones  to  false  interpretations  of  them. 


DEFECTS  OF  HEARING  DUE  TO  INTRACRANIAL  TUMORS. 

Brain  timiors,  especially  of  basilar  origin,  may  give  rise  to  disturb- 
ances of  hearing  by  pressure  iijmn.  or  stretching  of.  the  auditory  ner\'e 
Hliers.  and  by  giving  ri.se  lo  an  ascending  neuritis  of  the  auditor}'  nerve. 
A  Imph  stasis  at  the  origin  of  the  auditory  nerve  may  also  cause  aural 
disturbances  ((Jradcnigo).  'lliis  condition  is  similar  to  that  which 
occurs  in  the  optic  papilla  during  an  increase  of  intracranial  pressure. 

Symptoms. —The  symptoms  are  uuilatend  tinnitus  aurium,  and 
deuiiU'N'^,  more  or  le.s,s  ciunplete.  and  diz/.iness.  Other  .symptoms  not 
expressed  through  the  auditory  apparatus  are  a  feeling  of  tightne.ss  in 
the  hciul,  glimmering  or  dull  vi.sion,  pain  or  full  feeling  on  the  side  of  the 
head  corre.sfionding  t<t  (he  |(M*atton  of  the  tumor,  slow  pulse,  choked 
ilisk,  motor  ami  sensory  paralysis  over  the  arras  supplie<l  liy  the  other 
cranial  nervf.s,  which  are  also  usually  more  or  less  involved. 

Diagnosis. — The  diagnosis  must  he  made  chiefly  by  the  <listurb- 
ances  arising  thn)ugh  the  lesions  of  the  other  cranial  nerves,  as  the 
aural  symptoms  are  not  chantcleri.slic  of  (his  form  of  car  disease.  An 
early  diagnosis  cannot,  therefore,  of(en  be  made.     Facial  paralysis  and 
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retained  perception  fnr  the  tuiiin^-fork.  wa(rh.  and  aooiitiieler  through' 
thf  eraniul  Iiimes,  tuj^etlier  with  dizzitiess,  tintiittis,  aiitl  ileafiiess,  u 
sij;nilit;aiit  syniptoms.  The  perception  of  tlie  forks.  wut<*h.  etc..  throu^li< 
the  cniiiial  liones  exclude  lalnTinlhinediseiise.ewn  of  u  uiil<l  tvpe.  The 
pereeption  for  liigli  t<tne.s  often  remains  unafTeeled,  while  in  s<mie  eases 
it  is  iliniinislieil.  'Hie  age  of  the  pulienl-  should  lie  taken  in(t>  lux'ouiil 
in  connection  with  the  tests  of  hone  condnction  and  the  hearing  for  high 
tone5.  If  the  patient  is  more  than  fiftv  rears  oKI  there  is  a  physiologieiil 
diminution  in  the  perception  hy  hone  coniluction,  as  well  as  a  rcstric 
tion  of  the  upper  limit  of  hearing.  Uence,  in  a  ease  with  the  above  uiir&j 
symptoms,  in  whieli  tliere  is  a  snspioion  of  brain  tmuor,  the  presence  of 
a  slight  diminution  of  hearing  hy  bone  condnction  and  the  loss  of  hear-' 
ing  for  the  higher  tones  would  not  iiecessjirily  lead  to  the  conclusion  thnl 
the  laltyrinth  was  affected  hy  the  presence  of  a  bniin  tumor.  As  first 
stntetl,  the  <'hief  diagnostic  guide  is  the  ])nreses  or  fianily.ses  of  the  other 
cranial  nerves,  the  facial  nerve  usually  affording  the  most  <Hreet  and  rer- 
taiii  informan'on.  A  slight  [laresis  and  anesthesia  of  the  skin  over  the 
area  of  nerve  distribntion,  when  found  in  conjunction  with  (IetifMe<M, 
tinnitus,  and  dizziness,  usually  point  strongly  to  an  ear  dbCurimnce 
having  its  origin  in  tumor  of  the  brain. 
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NEOPLASMS  OF  THE  INTERNAL  EAR. 

New-growths  in  the  internal  ear  may  be  primary  (rare)  or  secomlarT 
Primary  gnvwths  at  llie  root  of  the  ac<»nstic  (auditory)  nerve  have  Imth 
re|M>rtcd,  but  nearly  all  ac«'unitely  rc]>firte<l  cases  have  been  secondary. 
Kpithelio[nnta  and  tnalignant  round-4-ell  .s:trconmta  may  extend  fron 
the  nii<l(llc  ear  to  the  labyrinth,  ami  destroy  the  cochlea,  vestilmle.  at 
even  the  whole  of  tlie  j>etn»us  portion  of  the  tenipiiral  bone.  Neuromata 
(»f  the  auditory  (aeoustie)  nerve  have  also  Ijeen  obseired.  Cavernous 
angiomata  of  the  petrous  iH>rtion  of  the  temporal  bone  has  l»een  imported 
by  I*olitzer,  and  is  extremely  rare. 

'Hie  symptotns  vary  with  the  l<K-ation  and  size  of  tlie  growths,  and  are 
<learness,    tinnitus,    ilizziness,    staggering  gait,    nausea    and    vomiting 
together  with  other  extraneous  symptoms  due  to  lesions  of  the  nthc 
cranial  nerves. 

LOCOMOTOR  ATAXIA  DEAFNESS. 


Disturbances  of  liearing  occurring  in  tiie  course  of  locomotor  at 
are  due  to  an  atrophy  of  the  auditor)-  nerve.  The  atrophy  may  affect 
the  nervous  apparatus  anywhere  from  it*:  cortical  i»ngin  to  il^  distri-; 
butiim  ill  (he  hibyrinth.  A<'corfHng  to  variotis  statistical  re|>orts.  tliq 
hearing  is  afTected  in  tabes  dorsalis  in  from  1  to  80  per  cent,  of  the  cn.9 
re<'onled,  'I'he  aural  sjnnptoms  develop  gradually,  seldom  rapidlrj 
Tiie  titmilus  is  always  present  and  almost  nnlwarable.  The  afTwtioii 
i.s  usually  bilateral,  and  dizziness  is  present  in  alx>ut  (m  \h;t  cent,  of  t]»e 
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cases.  The  author  recently  examined  a  case  in  which  there  was  deafness, 
intolerable  tinnitus,  and  dizziness.  The  bone  conduction  and  upper 
range  of  hearing  were  diminished,  but  not  more  than  the  age  of  the 
patient  (sixty-five  years)  would  account  for.  Rotating  the  head  on  its 
various  axes  with  the  eyes  closed  did  not  increase  the  dizziness.  The 
appearance  of  the  drumheads  was  normal.  The  hearing  for  low, 
deep-toned  tuning-forks  was  normal,  Rinn^  negative,  and  both  ears 
were  affected. 


CHAPTER    LI. 

DEAF-MUTISM. 

HoLGER  Mygind's  elaborate  and  classical  treatise  on  deaf-mutism 
opens  with  the  following  paragraph: 

"Definition. — Deaf-mvtism,  strictly  speaking,  signiHes  the  abnor- 
mality which  is  characterized  by  the  co-existence  of  deafness  and 
dumbness.  Various  circumstances  necessitate,  however,  a  more  limited 
definition.  Deaf-mutism  may,  therefore,  be  defined  as  a  pathological 
condition  dependent  upon  an  anomaly  of  the  auditory  organs,  either 
congenital  or  acquired,  in  early  childhood,  causing  so  considerable  a 
diminution  of  the  power  of  hearing  as  to  prevent  the  acquisition  of  speech ; 
or,  should  speech  have  been  acquired  before  the  occurrence  of  the  loss 
of  hearing,  it  is  preserved  by  the  aid  of  hearing  alone.  Individuals 
exhibiting  this  pathological  condition  are  described  as  deaf-mutes,  even 
w^hen  speech  has  been  acquired  by  a  special  system  of  instruction." 

The  foregoing  definition  will  be  observed  in  the  consideration  of  this 
subject. 

lliMorical. — It  is  interesting  to  know,  as  Mygind  has  shown,  that 
deaf-mutism  has  been  referred  to  in  literature  from  the  time  of  Exo(ius 
(fourth  chapter  and  second  verse)  was  written.  Herodotus,  Hippoc- 
rates, Aristotle,  Pliny,  Gellius,  and  others  of  the  ancient  period  refer 
to  it. 

Cananus,  Pedro  de  Ponce,  Andreas  I^urentius,  and  Zachias  refer  to 
it  in  the  Middle  Ages. 

A  gradual  change  of  opinion  as  to  the  relationship  between  hearing 
ami  speecii  took  place.  In  the  ancient  period  the  idea  prevailed  that 
it  was  due  to  tlie  inability  to  use  the  tongue  (Hippocrates  an<l  Aristotle). 
I^ater,  Pliny  said,  "The  man  who  is  born  without  tlie  power  of  hearing 
is  also  deprived  of  the  power  of  speech,  and  none  are  bom  deaf  who  are 
not  also  dumb." 

During  the  Middle  Ages  the  influence  of  Aristotle's  writings  were  so 
potent  that  little  progress,  beyond  the  opinion  expresseil  by  him,  was 
made,  ('ardanus,  1501  to  1570,  first  distinctly  statetl  the  true  relation- 
siiip,  I.  e.f  that  deafness  is  tlie  principal  and  primary  cause  of  deaf- 
mutism. 

During  the  last  century  the  subject  was  placed  upon  a  scientific 
basis,  cliiefly  through  the  writings  of  Itard,  Schmalz,  Wilde,  Meissner, 
Toynbee,  von  Troltsch,  A.  Hartman,  I^emcke,  and  Mygind. 

It  is  true  that  institutional  work  and  statistical  bureaus  have  aided 
very  materially  in  the  evolution  of  the  subject.  The  classical  work  of 
IVFygind  prohalily  represents  the  most  advancefl  and  correct  statement 
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on  tiie  subject  that  has  been  K'^*"»  *^'^*^  **  Ls  chiefly  from  his  work  that  I 
glean  the  data  for  tliis  chapter.  I  also  refer  directly  to  the  works  of 
vori  Troltseli  and  Toyiihee. 

Olassificatioii. — I)eaf-niutes  may  be  classified  acconiing  to  the 
degree  of  deafness  as: 

(a)  True  dcaf-^muicji,  or  those  who  are  totally  deaf  to  speech,  and 
must  depend  entirely  on  the  other  senses  to  acquire  its  use. 

(6)  Srmi-<iraf-mtitc,t,  or  those  who  liave  shght  jwwer  of  hearing,  or 
who  retiin  slight  speech  actjiiireil  before  deafness  superveneil. 

Some  confuse  those  who,  for  other  reasons  than  deafness,  have  lost  the 
[Kiwer  of  s|)eefli  with  deaf-niiilism.  //  ithould^  therefore,  fte  disthictly 
understood,  without  question,  that  deaf-mutism  refrrs  fo  those  who  have 
lost  tir  faded  fo  acffnire  speech  on  aectmnt  of  deafness. 

Another  olassificsition,  which  is  perhaps  l)etter  as  n  practical  working 
basis,  is  diat  adopted  by  Mygin^l,  namely: 

{a)  Congenital  dciif-ruutism. 

{h)  Acquired  deaf-niutisni. 

The  first  class  refers  to  those  who  are  born  with  some  defect  of  the 
organ  of  hearing,  which,  according  to  modem  statistics,  inctuf]es  about 
H)  |>er  cent,  of  all  the  cases.  Mygimi  thinks  this  estimate  too  high,  as 
many  "f  the  so-calleiJ  congenital  cases  arc.  in  all  probability,  thie  to  some 
intercnrrent  disease  of  the  ear  whicli  destroys  the  fieuring  before  articn- 
hile  speci-h  is  acc|uire<l.  While  my  observations  have  been  compara- 
tively limite<l,  I  have  nevertheless  seen  enough  of  these  cases  to  know 
the  didiculties  to  l>e  encnunten-*!  in  delennining  whether  some  nf  them 
Ix'ldiig  la  the  congenital  or  to  tlie  ac<{uire<l  class.  I  am,  therefore, 
inclined  to  coincide  with  Mygind  in  thinking  that  50  per  cent,  is  too  high 
an  estimate  to  be  placed  upon  the  relative  proportion  of  congenital  as 
compare*!  with  the  acquirwl  types  of  draf-niiitism. 

The  relative  proportion  of  deaf-mntes  to  the  total  population  of  the 
various  countries  in  which  statistics  are  to  be  found  varies  from  'M 
(Holland)  to  245  (Switzerland)  per  100,(XX)  inhabitants.  The  average  in 
Knropeun  countries  is  79,  while  in  the  United  States  it  is  68  per  UXI,000 
inliabidints. 

Etiology. — The  greivt  variations  in  the  relative  numlx-rof  deaf-mutes 
in  the  ilitfcrent  countries  seems  to  point  to  certian  localities  as  pre- 
dispf)siog  to  it.  Otd  geoloyieal  (Kscherich)  formations,  as  found  in  the 
Alps,  were  formerly  llu>nglu  to  be  the  cause,  but  more  careful  investiga- 
tions have  shown  this  to  be  iiit'on-eet.  SfK'lal  and  hygienic  (H.  Schmaltz) 
contlitions  peculiar  to  the  various  <?ountries  more  nearly  account  for  tlie 
great  variulions.  In  Switzerhnul,  where  the  rate  is  so  high,  it  is  due  to 
the  eiulemi<>  (Tetiriism  so  prevalent  there.  This  tji-jje  of  deaf-mutism  ia 
nnt  include<l  in  the  consideration  of  this  subject. 

CUmate  pnibably  has  no  influence. 

irnfavorable  social  and  hygienic  conditions  play  a  very  important  part 
in  the  causation  of  deaf-mutism. 

H.  Schnialt/.  empha.'^izes  this  in  his  work  on  <Ieaf-nnitism  in  Saxony. 
In  conclusion  he  says:  The  industrial  population,  an<t  es[)eeiallv  that 
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)>iirt  of  it  which  is  worse  off  from  a  p*»priniarv  point  of  new — in  fart,  all 
who  iuv  III  (liiiij^pr  of  ilfgrneratiiiji  both  nionilly  ami  physit-aHy  un 
atToimt  of  insiiffirient  means,  or  [xnertv,  and  who,  rtniM'<|iicnlly,  nre 
iinalilo,  or  unwlliii^.  (o  take  iJii*  ntti\ssarv  care  of  their  thiliiren — all 
sucli  persons  exliiliit  ihe  liigfiesi  pen-fnta^  of  ileuf-unilcs  among  their 
do-soendnnts.  Finally,  we  found  that  when,  In  aildition  to  all  the.sc 
itnfavorablc  conditions  under  which  children  are  horn,  they  are  hroiij^ht 
up  by  a  family  which,  from  various  reasons,  is  perhaps  already  more  or 
less  <le^nerate<l.  and  have  to  uiwler^*  all  sorts  of  diseasfs  in  infancy 
wiUioiit  having  sulTitieut  [K>wer  of  resistance,  tJien  <lcaf-nuitisra  is  an 
only  too  etmnnon  result." 

Iftrcdity  undoul>te<lly  inflnonees  the  numlMT  of  deaf-mutes.  ^lygind 
very  tersely  expresses  the  present  status  of  our  knowleilge  on  this  point 
in  the  following  words:  "  Denf-nnitisin  is  comparatively  frequent  among 
(he  nHatives  of  the  deaf-mutes;  it  is  least  frequent  in  the  direi't  ascend- 
ing line  (grandparents,  parents);  more  frequent  in  tlie  collateral 
branches  (j^reat-unclc,  great-aunt,  uncles,  aunts,  grandparent,  cousins, 
parents'  cousins,  and  secontl  cousin);  and  [uost  fre<]uent  by  fur  among 
the  bnjthers  and  sisters  of  tJie  ileaf-nuites.  This  is  in  exai't  act'onl- 
ancc  with  the  result  of  an  invesugation  into  the  appearance  of  denf- 
miitisna  among  the  relations  of  congenital  deaf-mutes;  thereiore,  ami 
fmrn  many  of  the  facts  al>ove  montiono<l,  we  are  justified  in  supposing 
that  the  manner  in  which  deaf-nnitisni  appears  in  dilferent  genera(ioii.«« 
is  a  result  of  certain  qualities  appertaining  to  its  congenital  form." 

It  is  not  as.sume«l  that  dcaf-nuitism  per  se  is  transmitted  by  herwlilajy 
inlluences,  but  that  wrtain  anatomical  or  nervous  states  are  retainerl  to 
some  extent,  and  that  these  may  result  in  deaf-mntism — that  is,  deaf- 
mutism  is  inSuenced  by  the  transmission  of  a  pre<]is[>osition  to  certain 
ear  diseases  and  to  certain  ner\'ous  disortlers.  These,  in  combination, 
tend  to  produce  ileaf-mutism. 

Con.taiifftnn('oujt  mnrrUujrs  seem  to  influence  llie  number  of  *leaf- 
mutus,  as  is  shown  in  tlie  following  table: 

FiiHTV-MEVEN  Marriaoks  Hetween*  Hlood  Relations  PnoDrcKs  SE\TA'Tr-TWO 

l>EAF-MnTES. 

1  tniirriage  between  aunt  an<l  iiojijien-  produced    3  deaf-mutes. 

■1  miirrio^es       "        luifle  Hnd  niere  "  II         " 

2(»         "  "        firet  cousins  '*  38 

Ul         "  •'        second  coufliiis  "  20        " 

Statistics  go  to  prove  that  the  influenee  of  consanguineous  mnrringes  is 
entirely  limitetl  to  congenital  deaf-uiulism. 

Various  dhfQses  in  jxtrcnls,  a.*;  alcoholism,  s\*philis,  general  dehilitr, 
epilepsy,  insanity,  etc.,  are  etiological  factors  in  the  prrMluotion  of  deaf- 
mutism.  The  offspring  of  such  parents  do  not  receive  in  uteni  the  vitid 
energy  necessary  to  resist  the  vicissitudes  of  life  after  birth.  They  are. 
therefore,  more  liable  to  be  injured  by  infections  and  nervous  diseases 
tlian  the  offspring  of  healthy  parents.  It  may  be  said  in  this  connec- 
tion, however,  that  tlie  parents  of  deaf-mutes  are  often  remarkidily 
bealthvnnd  rr)bnst  individuals. 
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Hemophilia  and  (U'lif-miilisiti  are  rather  ('(iiiinHinly  assirt'iatwl  anion^ 
tlie  olTspriiig  of  niarriajjes  prfKlucing  n  lai*ge  iiur»[»er  nf  children. 

The  death  rate  is  hi^;lier  aniun^'  chitilren  in  Families  in  wlucli  (here  are 
<lcaf-mu(es,  pr()}>al)ly  on  aet-oiint  of  the  stigmata  of  degeneracy,  and 
Ijecausc  suppurative  otitis  inetUa  adds  lo  the  mortality  nite. 

Mygind  eileji  sljili.stir.s  to  show  tliat  lirst  birtlis  produce  more  <leaf- 
Tnutes  than  cither  the  sec'ond,  third,  fourth,  or  fifth.  OUier  weoknesses 
are  also  more  coininon  auiong  the  first  l>orn. 

Maternal  mprrAs/wj-f  do  not  apjieur  to  exert  a  marked  influence  in  the 
production  of  deaf-mutism. 

Havi[)g  considered  some  of  the  remote  causes  of  ileaf-mutism,  we  will 
nt'xt  turn  mir  attt'iititm  In  thf  nutre  imnie<Iiate  cau.ses. 

Immediate  Causes  of  Deaf-mutism- — 'Die  ^7^  at  which  most  cases 
(►f  deafness  occur  in  the  acquiret!  ty[»e  is  from  tlie  first  to  the  fifth  years, 
more  occurring  in  the  second  and  third  years.  In  the  Unitiil  Stales  the 
greater  number  occur  in  the  tliini  year. 

lirain  dineaneM,  more  partii-nlarly  sinijtie  meningitis  and  epiilemic 
eerehrospinal  uuTiingitis,  are  the  chief  causes  of  the  acc|uiixil  deaf- 
mutism.  From  12  to  20  percent,  of  (lie  European  cases  have  been 
altributiMl  to  epidemic  cerebrospinal  meningitis.  Moos  and  Knapp 
were  the  first  to  call  tittentlon  to  this  disease  as  one  of  the  causes  of 
tieaf-mutism. 

!>cafness  may  occur  during  epidemic  cerebrospinal  meningitis  resulting 
from  middlfM-ar  or  labyrinthine  lesions.  The  former  occurs  more  often, 
but  is  not  so  pronouncet^l  nor  so  perinanenl  as  that  due  lo  the  iuvolve- 
nu'ut  of  the  labyrinth.  Ocafness  <>f  niiddUwar  origin  does  not  so 
often  produce  deaf-rruitisin  on  this  account.  I^abyrinthine  involvement 
usMutty  occurs  about  the  second  week  of  epidemic  meningitis,  although 
it  may  occur  at  a  much  later  peri<jd  (Knapp.  Mygind).  The  ileafness 
occurs  suddenly,  in  contratlisiinction  to  that  in  midf|le-ear  deafness. 
IVtstmortem  examinations  have  shown  most  of  them  to  l>e  due  to  inHam- 
mntion  of  the  membranous  labjiTintli.  "This  process  leads  partly  to  the 
more  or  less  complete  destruction  of  the  contents  of  the  lafiyrinth.  and 
partly  to  regetieration  i>f  tissue.  Tliis  new  tissue  may  l>e  eitlicr  librous, 
calcareous,  ur  osseous,  and  may  fill  the  normal  cavity  of  tlic  labyrinth 
eillier  coinplelely  or  partially"  (Mygind). 

The  original  cau.sc  of  the  disea.se  is  undoubtedly  some  microorganism 
which  enters  Ihrougli  the  ear,  nose,  or  epipharynx,  although  definite 
data  is  not  yet  at  hand  to  confinn  this  stjitcment. 

'i*he  etfuiiibriunt  is  often  disturbed  in  deafness  due  to  brain  disease,  as 
pointed  out  by  ^Iwjs.  Tliis  is  due  to  the  involvement  of  the  semi- 
circular canals  and  other  apparatus  of  the  labyrinth.  This  may  endure 
for  years. 

(Hher  acute  infectiotui  dt/ieases,  as  scarlet  fever,  measles,  t\iihus  and 
typhoid  fevers,  diphtheria,  small[)ox,  vaccination,  <hlcken-pox,  en,sipe- 
la.s,  dy.sentery,  iuHucnza,  malnrin,  wh«Kiping-<'ough,  numip.s.  croupous 
pneumonia,  and  rheuniatic  fever  <ltrectly  «tr  indirectly  cause  infantile 
<leafness.     'Hie  iidlammation  first  attacks  the  muco.sii  of  (he  middle  ear, 
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which  ulcerates,  the  bone  beneath  becomes  carious,  and  the  meninges 
and  labyrinth  are  thus  exposed  to  infection.  The  ossicles  of  the  middle 
ear,  being  covered  by  the  mucous  membrane,  undergo  the  same  changes. 
If  the  destructive  changes  do  not  involve  the  labyrinth,  the  deafness  is 
not  usually  profound  enough  to  cause  deaf-mutism.  If  it  involves  the 
labyrinth,  the  same  changes  described  under  cerebrospinal  meningitis 
take  place  and  result  in  complete  and  permanent  deafness.  If  this 
occurs  before  speech  is  acquired,  the  child  becomes  a  deaf-mute. 

In  scarlet  fever,  measles,  and  kindred  diseases  the  infection  enters  the 
tympanum  through  the  Eustachian  tube.  The 'labyrinth  is  usually 
invaded  through  either  the  oval  or  round  windows,  as  has  been  shown 
in  numerous  autopsies  by  the  scar  on  the  membrane.  In  some  cases, 
however,  it  appears  that  the  middle  ear  is  not  involved  at  all,  the  drum 
membrane  being  normal.  It  is  probable  in  these  cases  that  the  infection 
reached  the  labyrinth  by  metastasis. 

Smallpox  does  not  account  for  many  cases  of  deaf-mutism  in  those 
countries  where  compulsory  vaccination  is  in  vogue.  It  is  barely  pos- 
sible that  vaccination  is  a  cause  of  deaf-mutism. 

Connor  collected  the  literature  of  labyrinthine  diseases  caused  by 
mumps  up  to  1884,  and  found  33  cases,  9  of  which  were  fifteen  years  of 
age  or  less. 

Certain  constitutional  diseases,  more  particularly  syphilis,  scrofula, 
and  rickets,  are  occasional  causes  of  deaf-mutism.  Inherited  syphilis 
causes  it  more  often  than  is  shown  by  the  statistics,  as  it  is  difficult  to 
ascertain  the  data  concerning  this  affection. 

Fright,  lightning-stroke,  sunstroke,  quinine  poisoning,  colds  in  the 
head,  sudden  immersion  in  water,  and  traumatisms  occasionally  cause 
deaf-mutism.  One  or  more  of  the  foregoing  conditions,  singly  or  com- 
bined, cause  acquired  deaf-mutism.  They  have  been  given  without  the 
full  data  to  confirm  them,  as  the  scope  of  this  volume  will  not  permit.  A 
fuller  knowletlge  of  the  causes  of  deaf-mutism  should  be  prevalent 
among  physicians,  as  it  is  to  them  the  parents  will  first  appeal  for  infor- 
matioti  and  relief.  Many  of  these  cases  may  be  so  eiluc^ted  as  to  make 
them  useful  members  of  society  and  a  source  of  gratification  to  them- 
selves and  to  their  parents,  if  the  nee<led  advice  or  attention  is  given 
them  at  the  proper  time,  i.  c,  while  their  minds  are  still  in  the  imaginative 
and  i)erceptive  stages  of  development.     (See  Lip  Reading.) 

Pathology. — Reliable  postmortem  examinations  in  139  cases  of  deaf- 
mutism  are  on  record.  From  these  the  following  facts  are  gleaned 
(Mygind) :  The  changes  in  the  external  ear  and  the  auditory  meatus  will 
not  l)e  considered,  as  they  could  have  but  little  to  do  with  the  causation 
of  (leaf-mutism.  In  the  drumhead,  perforations,  calcareotis  deposits, 
adhesions,  thickening,  and  entire  absence  have  been  found. 

In  the  middle  ear  adhesive  processes,  calcifications,  and  ossification 
from  intense  inflammation  have  been  found.  The  oval  window  is  some- 
times fille<l  in  with  a  mass  of  bony  tissue  (hyperostosis),  while  the  round 
window  is  contracted  in  size.  The  membrane  of  the  roimd  window  is 
sometimes  thickened,  or  thinned,  scarred,  calcareous,  or  absent. 
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0.'%s«ou.<»  masses  in  the  attic  ami  other  portions  of  the  micldte-earonvity 
are  foiiiKl.  Caries  of  the  huny  wkII-s  of  the  miiJitlc  ear  from  chronic 
suppiirutive  iiiBanitiiittions  are  present  in  some. 

'Hie  ossicles  are  unkylosetl,  bound  down  by  adhesions,  necrotic,  or 
entirely  destn»yed,  from  suppiiniLive  iiitlumiiiatory  pnM-e.sses,  in  a  con- 
siderable number  of  case.s.  One  or  more  of  the  ossicles  may  be  absent, 
and  the  others  present,  the  stapes  alone  beinf;  absent  in  a  number  of 
coses. 

^Tien  atrophy  of  die  amicuia  awlitus  is  present,  it  is  probably  of 
congenital  origin. 

Ankylosis  of  the  ossicles  is  very  commonly  present. 

Atrophy  and  ca.senus  flegeneratmn  of  the  tensor  lympani  and  stapedius 
muscles  is  often  present.  'Hie  chonia  tym|>ani  nerve  is  alao  sometimes 
absent. 

The  niasloid  prtM'rsit  is  found  to  Ix*  affecteil,  as  elsewhere  describe<l 
under  suppurative  diseases  of  the  middle  ear  anci  mastoid  prot-css.  It 
is  sometimes  absent  from  arrested  developmem. 

The  Eustachian  fubejt  are  sometimes  obstructed  by  fibrous  or  os.seous 
tissue,  as  a  result  of  repeate<i  inflammations. 

The  Labyrinth. — The  most  freqiienl  patliological  i-hange  found  in  the 
labyrinth  is  the  deposit  of  osseous  tissue  from  inilammatory  firocesses. 
This  is  sometimes  so  extensive  as  to  completely  obliterate  the  labyrin- 
thine canals  (Mygiiid),  and  has  given  rise  to  tlie  idea  that  there  was 
congenital  absence  of  the  labyrinth  from  ttrreste<l  development  |^^ontain, 
Michel,  Scbwartze,  Moos).  Chalky  pigment  and  fibrous  tieposils  ore 
also  found. 

Absence  of  the  auditor}'  nerve  and  labyrindi  (partial  or  complete)  are 
also  reportecJ.  In  one  of  Mygind's  cases  the  labyrinth  w.is  completely 
fille<l  with  osseous  tissue,  except  at  certain  portions  where  pus  was 
present.     It  was  ihie  to  a  suppurative  priH-e-ss  f<>llnwing  scarlet  fever. 

The  membranous  labyrinth  may  be  congenitally  absent,  as  shown  by 
Nnhn. 

The  ve^tihuU  (excepting  its  aqueductus)  is  rarely  involved,  even  in 
c-ongenital  ca.ses.  VYhen  present,  the  changes  are  iiittanunalory  in 
origin.  Pathological  changes  in  the  contents  of  the  membranous  vesti- 
bule have  often  Ih-cii  found. 

The  (UjurJurtttJt  vf.ftibull  may  be  dislende<],  in  which  case  tl»e  cochlea 
is  aI.so  »tTecfc<l  llbsen),  wliile  the  aipiciluctus  is  ut>l  affecled,  thereby 
suggesting  an  intimate  relation  between  the  iH|Ui*i]uctns  and  rochlea 
rather  than  the  vestibule.  Ilabermann  explains  the  distention  of  the 
aqnt^^luctus  vestibuli  as  l>cing  due  to  pressure  in  hydnwephalus,  espe- 
cially when  the  petrous  [jortion  of  the  tcmpomi  l)onf  is  rachitic. 

The  simfcirruUiT  aiiiah  are  tpiite  <*fHomonly  alVer-teil. 

Ssrmptoms.  Deafnens  may  be  partial  or  complete.  If  partial,  there 
may  be  hearing  for  soiukIs,  noises,  voice,  or  speech.  One  chil<l,  for 
example,  may  hear  a  loud  noise  and  not  hear  speech,  <»r  (■/(•/■  r"rr.tti;  or 
he  may  hear  the  voice  and  not  iiear  articuhttc  speech,  .\gain,  he  may 
hear  tones  of  a  certain  pitch  and  not  hear  those  of  another  pitch. 
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As  stated  in  the  beginning  of  this  chapter,  the  best  classification  is 
(a)  true  deaf-mutes,  and  (6)  semi-<leaf-mutes.  In  other  words,  into 
those  who  have  partial  hearing  and  those  who  have  total  absence  of 
hearing.  It  is  often  difficult  to  determine  this  point  in  young  infants,  for 
obvious  reasons.  In  older  ones  it  can  be  usually  done  by  the  use  of 
bells,  loud  whistles,  clapping  hands,  etc.  The  child  will  blink  the  eyes, 
or  show  by  a  change  in  its  expression  that  it  hears. 

A  more  accurate  method  of  testing  older  deaf-mutes  may  be  made 
with  tuning-forks  and  whistles.  They  should  be  tested  for  hearing  by 
both  air  and  bone  conduction.  Hearing  by  air  conduction  is  tested  by 
holding  the  vibrating  fork  near  the  external  auditory  meatus  and  noting 
the  expression  of  the  child;  bone  conduction  is  tested  by  placing  the 
handle  of  the  vibrating  fork  on  the  mastoid  or  the  vertex  of  the  head, 
the  expression  of  the  child  being  meanwhile  watched  for  signs  that  he 
experiences  a  novel  sensation.  Other  instruments,  as  the  watch  and 
the  Politzer  acoumeter,  may  be  used  if  there  is  considerable  hearing 
present.  The  voice,  especially  the  articulate  vowels,  are  used,  being 
spoken  close  to  the  patients'  ears,  care  being  exercised  to  prevent  them 
seeing  the  movements  of  the  lips.  If  they  hear  the  vowels,  consonants 
and  words  may  also  be  utilized  for  this  purpose. 

Semi-deaf-mutes  hear  better  at  times  than  others,  for  the  same  reasons 
that  those  with  less  pronounced  middle-ear  disease  have  variations  in 
hearing. 

The  various  reports  as  to  the  relative  number  of  the  totally  deaf 
and  partially  deaf  in  the  various  statistical  publications  are  not  reliable, 
as  different  tests  have  been  used  to  determine  these  facts.  Tliere  are 
more  cases  of  profound  or  total  deafness  among  the  acquired  than  the 
congenital  cases,  probjibly  on  account  of  the  greater  severity  of  postnatal 
processes  in  the  ear. 

A  very  significant  fact  has  been  announced  by  Urban tsehitsch,  namely, 
that  children  who  had  previously  reacted  to  no  sound  whatever,  after 
having  been  subjected  to  certain  acoustic  exercises,  were  capable  of 
hearing.  This  points  to  the  fact  that  a  sensory  tract  is  develope<l  by 
use.  Its  powers,  or  fimctions,  may  lie  dormant  for  years,  and  then  be 
aroused  to  activity  and  development.  The  fact  that  a  child  never  has 
heard  is  not  necessarily  proof  that  it  never  will. 

Mvtiftm  may  be  the  result  of  the  deafness,  or  it  may  be  due  to  the 
same  influences  which  caused  the  deafness.  There  may  be  an  arreste<l 
or  perverted  development  of  the  vocal  organs,  coincident  with  the  dis- 
turbed development  of  the  ear;  or  aphasia  may  be  due  to  a  congenital 
or  acquired  lesion  of  the  brain.  If  the  speech  centres  of  the  bniin  are 
injured  at  the  same  time  the  ear  is  affected,  the  child  can  never  be  taught 
to  speak  clearly. 

The  age  at  which  deafness  must  occur  to  produce  mutism  is  not  to 
be  stated  arbitnirily,  as  the  capacity  to  learn  speech  varies  greatly  in 
different  children.  Hartmann  says  that  if  deafness  occurs  before  seven 
years  of  age,  mutism  is  apt  to  follow.  The  slight  speech  already 
acquired  will  gradually  disappear  unless  special  pains  are  taken  to 
cultivate  the  faculty  of  speech. 
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The  speech  of  deaf-^iuteit  is  peculiar,  Inckiiif;  in  proper  accentuation, 
wliicli  renders  it  monotonou.s.  Tlie  respimton'  act  is  deficient,  ami 
the  voice  feeWe.  The  p*eater  the  deafness  the  more  pronouncctl 
the  peculiarities  of  the  s|)«ech  Ivecome.  True  tleiif-mutes,  as  well  as 
seitiiMJeuf-inutes.  may  lie  tjiught  articuhile  .s]»eech,  wliich  Im  known  as 
"articulation."  Draf-niutes  experienot'  gwat  difTicuIty  in  retainitig 
"articulation"  when  ihey  leave  the  wlmttl-rooni  anil  mingle  with  those 
who  can  s('an*ely  urMlerstancI  thcni.  Artimlafion  is  (piite  rlifferent  from 
oniioar^'  s[)eech,  ami  it  is  only  after  henrinp  it  vised  to  a  considerable 
extent  that  one  learns  to  understand  it.  This  is  one  of  the  difHcnltics  in 
the  way  of  its  more  general  use  fimong  deaf-mutes.  Lip  reading  Is 
learned  at  die  same  time  as  articulation,  but.  a.s  it  requires  clase  attcn- 
titm  utu)  gufxl  sight,  It  is  also  often  abandoned  when  contact  with  the 
world  at  large  is  establisht^]. 

Otlier  ear  symptoms,  as  tinnitus.  giddines.s  or  staggering  gait,  anil 
otorrhea,  are  present  in  a  c-ertain  number  of  (]eaf-mule.s.  Otorrliea  is 
quite  common,  e,sf>ecially  among  the  acquirwl  cases. 

Sequels.  ~.\n  impairment  of  the  mental  faculties  may  or  may  not 
lie  pros4^rit.  When  it  is  remembered  that  a  deaf-mnic  is  hiirre<l  fr«>m 
many  avucalions,  it  is  easy  to  understand  that  ambition  is  thereby  hin- 
derctl  in  its  expression.  The  temptation  to  idleness  and  dependence 
n{>i>n  tfiuse  more  fortniiate  than  hini.self  often  stultify  his  physical  and 
ntcntal  aiul  nionil  facilities.  The  iiif>rliid  prixTs-ses  cuusing  die  (Jeafness 
may  also  impair  other  portions  of  die  bniin,  and  thus  impair  the  mental 
faculties.  About  50  i)er  cent,  of  those  who  are  deaf-mutes  are  notid)ty 
deficient  in  mental  power. 

Tfie  laryngeal  muscles  are  slightly  atrophied  from  non-use  in  deaf- 
nuitcs;  (ttherwise  thtr  larynx  is  nsiially  normal. 

The  luii(/Jt  of  deuf-nuitcs  seem  to  be  less  resistant  than  tlH>se  of  other 
children,  as  shown  h\  the  fact  tliut  so  many  of  them  die  of  tuberculo.sis. 
'l^his  is  still  further  shown  by  stethoscopic  examinations.  Their  brealh- 
ing  is  more  superiicial  ami  less  rhythmical  than  in  nomnil  children. 
This  is  true  of  tIio.se  who  liave  rlefects  of  speech,  as  stammering,  with 
normal  ears. 

TuhfirciUoah,  .scrofula,  slerUiiy,  left-handwlness,  and  diminution  of 
mu.scular  energy  are  <|uite  cnnuminly  fuunil  among  deaf-mutes. 

The  auricle  is  rarely  inalffinned  in  deaf-uiules.  as  it  develops  inde- 
[>eiideutly  of  the  internal  ear.  The  external  meatus  and  membruna 
tympani  sliow  .such  changes  as  are  inci<Ient  Ut  middle-ear  (li.seases 
in  genend.  'Ilie  same  is  tnie  of  the  Kustachian  tubes  ami  mastoid 
processes. 

Adenoids  and  catarrhal  affections  of  the  nose  and  cpipharyiix  do  not 
seem  to  be  more  common  among  deaf-mutes  than  in  other  chiUJren. 
'Iliat  there  is  a  direct  reUliun  I>ctwccn  infections  which  enter  the 
middle  ear  through  the  epii»harynx  and  Kustachian  tulH-s  there  can  be 
no  floubt.  'J'hc  sjime  irritjitiDn  causes  the  adenoitj  ti.s,sue  to  enlarge,  a 
fact  wliich  explains  the  apparent  etiological  relationship  of  adenuids  to 
deaf-mutism. 
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Hoiicheron  advances  the  ingenious  thcon'  that  rleaf-miitism  may  l>e 
raiisc*!  by  otopicjtis,  meaning  thereby  deafness  by  "protliiriiig  exhaiiNtiou 
of  the  air  in  the  middle  ear  as  the  result  of  the  closing  of  the  catarrhall^ 
alTecte*!  Kustachian  tidje,  w!nc;h  process,  aj>;:ain.  causes  uverpreasure  in 
the  inner  ear,  and  eon.sequently  defeneration  of  tiie  terniination.s  of  tli^ 
auditory  nerves"  (My^nd).  I 

There  are  other  ai)nornia!ities  roincident  to  deaf-mutism,  as  of  the 
cranium,  the  eye  (retinitis  pigmentosa,  hemeralopia,  "hen-blindness." 
panophthahnia,  etc.)?  thyroid  gland,  nerves,  and  bones.  They  ar 
largely  the  result  of  the  same  infiiiences  which  primarily  cause  de« 
mutism. 

Tlie  relationship  between  idifK-y  and  deaf-nnitisni  is  not  that  of  rana 
and  effe<'t,  as  they  are  botJi  the  re.sult  of  the  same  primary  intluencea 
Deaf-mutism  does  not  cau.<%  idiocy. 

Insanity  is  estimated  (Wines)  to  !«•  four  times  as  common  uinon^ 
deaf-mutes  as  in  individuals  in  general.  Mygind  shows  that  this  is  pn>b- 
ably  duo  to  the  isolatcfl  social  |x)sition  and  mental  depression,  which 
naturally  attends  the  loss  of  one  of  the  chief  senses. 

Diagnosis. — The  diagiiusis  is  easy  in  most  cases,  and  is  luised  on 
following  facts: 

(a)  Deafness  so  pronounce*!  that  speeoli  cannot  be  heard. 
(6)  Deafness  dates  from  birth  or  before  tlie  seventh  year. 
(r)  Deafness  and  fragmentary  speetih  (semi-deaf-nuitesV 

In  infants  it  is  difHcult  to  ninke  a  diagnosis,  as  the  infant  does  not  y* 
speak,  and  it  is  dinioult  to  ileterrnine  if  it  hears.     I<<aid  bells,  clapping" 
of  Iiands,  whistles,  etc.,  siiould  be  used  without  letting  the  child  see  tlieiu, 
noting  tlie  blinking  of  the  eyes  or  other  signs  Uiat  it  has  recognized  t]i« 
noises.     \  negative  result  is  not,  however,  Cfmclusive  (if  denf-inuttstn^ 
Hartniann  has  calloil  iitteiition  to  the  fact  that  some  children  ilo  not  hav^ 
the  organ  of  hearing  fully  dfvelope<l  at  birth,  the  development  being 
completed  at  the  first  year  of  extra-uterine  life. 

Simple  mutism  (apliasia}  may  be  mistaken  for  deaf-mutism  upod 
casual  examination,  although  it  Is  seldom  congenital  or  acquired  in 
infancy.     Examination  will  sfiow  that  hearing  is  present. 

Sinudfition  of  deaf-miitisni  aitd  hysterical  deaf-nmti.sm  are  mrely  seen. 

Prognosis. — A  few  well  authenticated  cases  are  recorded  in  whicli. 
die    liearing  was   improved.     The  great    majority,   however,   art*   nofl 
thus  favorably  affectefl.     The  nnuiber  of  cases  reported  bv  men  uf  the 
highest  staniling,  as  being  so  much  improve*!  that  they  regained!  enough 
hearing  to  carry  on  conversation  with  their  fellows,  warrants  the  use  of 
every  means  witiiin  our  power  to  alleviate  all  ear  affections,  with  the  hopes 
that  those  under  our  care  may  also  l>e  thus  favorably  influenced.     Son« 
ca.ses  undoubtedly  improve  spontaneously. 

Speech  will  generally  improve  in  proportion  to  the  improvement 
hearing. 

Treatment.— The  treatment  slioukl  be  such  as  would  he  given  (d 
similar  car  affections  in  those  who  are  not  deaf-mutes.  SuppiirutiMi 
disease  should   receive  special   attention,  to  prevent   it  spreuting  td 
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ne'urhhonnfi  organs.  Pastnasiil  adenoids  and  other  disease*!  proresses 
of  the  nose  and  throat  should  receive  appropriate  attention  according  to 
the  methods  describe* I  elsewhere  in  this  work. 

After  having  done  all  that  can  be  done  to  improve  (he  organ  of  hear- 
ing and  the  general  system,  the  child  should  be  sent  tu  some  institution 
of  reputable  standing,  where  lie  can  receive  suitable  training  in  tlie 
acquirement  of  speech  or  other  means  of  communication.  Here  he  will 
al.so  receive  in.'ftruction  In  u.seful  knowledge  and  manual  training,  whieli 
will  fit  him  for  a  place  in  socml  life. 

'I'he  pn^vaiiing  methods  of  instruction  are  known  us  the  German  and 
French  methods.  The  first  i.s  probably  the  best  for  u  majority  of  deaf- 
mutes,  as  it  teaches  them  articulate  speech.  There  seem.s  to  he  no 
doubt  that  the  use  of  the  vocal  orgitns  stimulates  the  development  of  the 
brain  and  motor  tracts.  .Makuen  lias  calle^l  attention  to  this  fact. 
(See  Defects  of  Speech.)  The  French  method  teaches  communica- 
tion by  means  of  signs.  This  i.s  probably  well  adapte<l  to  some  cases. 
The  quc-stion  of  methods  should,  however,  be  left  to  (hose  who  are  more 
intimately  concerned  to  di-cide.  It  is  not  the  physician's  province  to 
train  these  unfortunate  children.  His  duly  is  to  relieve  the  i)liysical 
conditions  as  nearly  as  possible  and  then  recommend  the  parents  to  send 
the  child  to  some  reputable  institution  for  <leaf-mutes,  a.ssuring  them 
that  only  in  this  way  will  he  be  tilted  for  a  useful  place  in  society. 
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DcHf-mutcs.  and  persfms  so  deaf  us  to  understand  conversjition  with 
d  fliculty,  should  bo  taught  lip  reaibng  whenever  possible.  It  has  long 
been  known  that  persons  partially  deaf  watch  the  face  of  the  one  address- 
ing thetn,  and.  I>y  combining  what  they  imperfectly  hear  with  the  move- 
ments of  the  lips,  the  facial  expression,  and  the  gestures  of  the  s|>enker, 
they  are  cnublerl  to  umlerstand  what  was  being  said.  This  suggestefl 
the  ailvisabilit}'  of  rwhicing  lip  rea<ling  to  a  .scientiKc  basis,  and  schools 
for  tills  purpose  are  now  estab]ishe<l  in  nearly  all  large  cities. 

The  acquirement  of  facility  in  lip  reading  necessitates  the  clasesl 
application  on  the  part  of  the  atiident,  and  the  most  painstaking  and 
persistent  effort  on  the  part  of  the  teacher;  hence,  there  is  little  hope  of 
suc(!ess  outsiile  of  a  special  institution  for  this  purpose.  'J'fie  physician 
cannot  give  adequate  attention  to  such  patients,  and  he  should  recom- 
mend that  they  be  .sent  to  a  schiH>t  at  as  early  an  age  as  |x>ssibli',  as 
orthewise  the  patient  will  be  greatly  ImiidicapixNl  in  the  pursuit  of  his 
business  in  later  life.  As  there  are  many  charlatan  schools  advertising 
to  give  such  instruction,  the  physician  should  first  make  diligent  inquiry 
as  to  which  are  conducted  u|)on  scientific  lines,  and  then  rer«>mniend  one 
of  them  to  the  parents  of  the  patient. 

Lip  reading  may  al.'wj  be  profitably  studied  by  adult  deaf  persons 
whose  early  e<Iucation  in  tlu's  respect  was  neglected. 
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AldDflds  of  Ur^nx.  482 

or  jmralvfria  of  pharynx,  347 
AIa'  Doai,  cottapae  nt,  28^ 
Alcohol  aa  a  Rai^e,  55 

io  suppuratu'e  otitis  media,  55 
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Alcohol  treatmttnt  of  otitis  media,  749 
AI1en'»  nafial  speculurii,  97 
Allport,  frank,  SOO 
Alliwrl's  biiije-rrruHhing  fun;e[»,  811 

mastoij  maltct,  781 
retractor  811 
Alteniating  iiiLtial  iitcnoaia,  ti9,  137 
Alveolar  operation  nn  antrum,  221 
Amnesic  agrapbia,  8t)9 

aphftsia,  860 
AmuBia,  S69 
AnoBtomosis  of  facial  and  hypoglossal 

ncrvoji,  H41 
Atmtoiniiriil  Inntiinnrk^  of  Uibyrintli,  8llj 

mastoid,  779 
Anatoinv,  rlintcal,  of  the  no**,  17 

of  fiustat'tiian  tulie.  Sft9 

of  external  car,  567 

of  membraua  tvmjiani.  rrfi9 

of  middle  ear,  hGA 

and  phvsioloKv  of  ear,  the  clinical, 
.-idf   ■ 

of  toiisi!,  clinical,  'MU,  :W9 
Andrews,  A.  H.,  M.  120,  7U,  715.  776 
Anemia  causc  of  rliinitir^  ttilli  collapw 
of  swell  bodies.  31 

and  PoUapsc  nf  bwcU  bodies,  19 

of  tabyriiitli,  R4fi 

result  of  clironic  nasal  infection,  31 
Anesthesia,  cocaine,  by  injection.  21 

in   iiK'isiiin  of  nicinbrutia   tvtnpnni, 
S4S 

local,  in  tonsillectomy,  1193 

of  n>iifous  membrane.  32 

of  pharynx,  346 

in  tracliiHxscopv  and  bronchoBCOpy, 
552 
Aneurysm,  paresis  of  adductors  from,  501 
Angina  Incimaris  (if  pharyngeal  tonsil,  >!K) 
Angioma  of  auricle,  (illi 

of  nose,  2l>4 

of  phar\'nx,  ;i!M 

of  tonsil,  416 
Animate  forciffn  bodies  in  ear,  60S 
treatment  of.  605 

^y   agnutination, 

6oer 

by  cWorofomi,  606 
by  drowning,  (M)5 
iostruments    of 
little  value.  606 
Ankylosis  in  hyperostosis  of  capsule  of 
labyrinlK,  705 
of  stapes,  596 
Aiitisinia,  23,  240 
Anli'riiir  etlimoidiU  sinnws,  167 
Aiitiscpttc  nnd  determent  Boliitions,  58 
Antit4>\in  in  diphtheria,  -if'hi 
doHaf^,  -t(i.'i 
e)Vcct«  on  pwudnmembrane,  464 

on  tcuiTX^rature,  464 
indicatiouti  air,  4(^1 
piece  of  inipcliim.  464 
Antrum  of  Highmorc,  lUS 

raldwclM.ur  (iptrution  on,  223 
cysts  of,  1^3 


Antrum  of  Higtunorc,  I> 
on,  224 
cxtranasal  o|)cration  on,  1 
KuNter'H  operat(<m  on,  222 
Vail's  operation  on,  217 
mastoid,  48,  575 
ofwnini;  of,  781 
transillununation  of,  173 
Aphasia,  Boniiorv',  word-dcafiiods,  SOVl 

siinplo  mutUm,  880 
Aplionia  spastica.  483 
Apoptex>-,  laiyn^eal,  485 
ApjAndicitia  amrtunBUs,  32 
Appendix    vermifonmls    in    rvlatiuu     to 

tonsils,  32 
Aprosexia  in  adcnoitls,  320,  ::<28 
Aquiline  or  hump  noeo,  277 
Arch,  gothic,  (Mi 
Aristotle,  S72 

Arnold,  Jacob  D    422,  423 
Arsenic  paste  in  lupus,  287 
Articutnr  rheumfllism.  32 
,'\rteriHl  Hiipjilv  of  nasal  cluuiiber^,  24 
Arteries  o(  miihlle  ear,  576 

of  tonsil,  371 
Asch,  71-81 
Asch's  scissors,  82 

E^ntum  forceps,  82 
Asch-Meyer  operation.  81 

after-treatment  of.  83 
Asphyxia  in  (lipid  heria,  cauaeti  of,  45M 
xVsthenopin,     muscular,     due     u>     nasal 

disease.  38 
Asthma  67.  Z'>2 
bmnchial,  .32 

Miller'it.  429      See   Acute   larynciliB 
in  children. 
AtkiiuHin,  415 
Atrojihic  laryngitis,  445 
rhiniti.'^,  157 

etiology'  of,  1.57 

and  suppurativf  sinuitis.  1 14^  IStt 

symptoms  of,  160 

treatment  of,  160 

paralTm  injections  in.  tOL 
282 
Atrophy,  pressure,  47 
Auditory  nerve,  paralvsis  of.   Sfi4 
liyntcrical.  S65 
rheumatic,  SliS 
Aurirle,  iibMrnce  of,  612 
ungioma  uf,  616 
cVBts  of,  618 
dermatitis  of.  623 
epitliclinma  of,  618 
fioroma  ttf.  617 
fraetbite  of,  624 
herpes  of.  622 

«wter  of.  623 
keloid  of,  618 
lupuji  of.  2S7 
nialfonuutions  i<f,  611 
perichondritis  of.  621 
«airoma  of.  620 
.Auscultation  during  the  tympMlic 
tion,  679 
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AuKCultAlinn  tube,  (Hai 

Blood     supply    of     anterior    ethmuidul 

Aiitliur'n  wKnpleU?  totisil  nporatioiin.  3941, 

arU-r,',  23 

403 

a.  mwaliM  poBterinreH  septi,   24 

ecniM'-ur  tomdllutomc,  -100 

deficient  in  oxvpen,  29 

in  luicnoiil  chiliiren,  329 

tiiDHil  syrinire,  414 

Aulopliuuy,  088 

excess  of  carbon  dioxirlc  in,  29 

of  ncwe,  23 

posterior  ethmoidal  &rteTy,  23 

B 

sphenopalatine  branch  of  middle 

meningeal  arter>',  23 

BAriixcs  lepra-.  3(M 

Boocknuum'if  ailenoiil  curette,  324 

mallei  in  rlandera,  306 
of  rhinosderoma,  271 

BoUa  in  tneatus,  624 

Bone   conduction,   loaa   of,   in   niulti[>le 

llocnn,  Ciorhani,  763^55 

ndermiiii,  38                                             ^^^| 

IWteriotogical   diagnoais  of  diphtheria, 

dust,  730                                                  ^^H 

452 

necrositt,  carbolic  acid  in,  64                      ^^^B 

riaclcriolo^-  of  scute  otiti«  media.  R70, 

Bonea  ami  adcnciidR,  329                                           ■ 

707 

Boric  acid  powier  tr<'atmt'n1  nf  otitUi,  749              H 

of  dinhtherift,  451 

i.f  utitin  modia,  7S3-756 

Bosworth    F.  E.,  (jI,  75,  417.  SZ"!                           ■ 

BoKWorth'x  ttt-'ptuni  0|>eratlon,  75                    ^^^| 

of  rhinowleroma,  271 

Itouclie.  349                                                        ^^M 

BoJEiiuky,  440 

BaO,  James  B.,  332,  381,  387 

Bouclieron,  SHO                                                  ^^^| 

B«>u^icit,  mrrdicatot],  699                                   ^^^H 

BoHance,  C!ia«.,  7t(3,  7!H.  705.  706,  807, 
806,812 

Ikvtir^et,  817                                                     ^^H 

Ik>i)r^et'H  Kuide  and  prnt<vtor,  817             ^^^H 

Bollcngcr.    Wm.    L..   Kkiogmplut  of   tlio 

ofieration  on  labyrinth,  HI7,  818           ^^^| 

wiiuwii  bv,  ISO 

523                                                    ^^H 

Hallcngcr-fofltcr  forceps,  73,  93,  96 

Bracket,  wait,  for  lamp.  43                              ^^^H 

aeptum  apcciiluin,  97 
Baratoiuc.  854 

Brain  absce«8,  31,  762                                       ^^^H 

operation  for,  824                              ^^^| 

Barfoon,  732 

symptoms  of,  763                              ^^^| 

Itacdolebon,  Kari  von,  837 

Brandcgee's  adenoid  forceps,  322,  323         ^^^| 

Hambili,  K.  J.,  324 

Braucre,  530                                                   ^^H 

TiaroD.  253 

Brawlcy,  Frank,  US,  127                                ^^H 

Basilar  mpmhrane,  680 

Breathing,  inferiur  costal,  .'i(l2                           ^^^H 

lianD,  hot-water,  4 1 

mt-tfiiKls  of.  502                                             ^^H 

Battlinj;  Nelson,  Ht5 

Brcathwav.  tlic,  29                                            ^^^H 

Board,  F.,  357 

Bnxra.  73*^                                                               ^^M 

IWk.  J  v..  47.  H8,  149,  157,  161,  186, 288, 

Bronchi,  fort'ign  ImmDck  in,  .>48                       ^^^H 

2*J5,  311.  S42 

Bronchitis,  19                                                    ^^^| 

Bock'«  mcrcury-tul*  ear  iimwia^,  -17 

BntnchoMoopv  and  traeneoscopy,  SAl            ^^^H 

paralTtn  syririue,  161.  280 

Brown.  J.  .S.,'  61.\                                               ^^H 

TtpiiiKn  ttooplasmii  of  pharynx,  350 

Brown,  Trice.  71.  85                                                 V 

of  toDalla,  415 

Bron-nc.  i^noox,  289,  .300.  332,  336,  347.              ■ 

Ri'nzoin.  tiiiiipoiind  tincture  of,  53 

351.  3.'>2,  354,  519                                          ^^M 

Bcmrd.  .WW 

Bouce,  349                                                             ^^H 

IhrreiiM,  T.  Pawmore,  574 

Briihl-Politzcr,  730                                            ^^M 

Bewild    Fr,  856,  857,  858,  85!» 

Brunii,  352                                                          ^^H 

Benild-Kdlemnnn  fnrkii  and  vhisllcs,  .^8 

Br>'ant,  Joseph  D..  417                                     ^^^| 

B(!XoId'»  mafftoiditu,  incision  in,  810 

Buck,  A.  n  .  ;{02,  i;92                            ^^M 

oneralion  fur,  814 
Bickfl,  313.  454 

Bulb,  jueular   r<>8ecti(in  nf,  83.'i                          ^^^| 

Bulla  ethmoidal  is.  obnt  rucliuii  due  to,  1 1 5        ^^H 

Bier,  K  ,  357 

lliirckhanlt,  Merian,  (i.32                                           H 

IWr'H  tn-atnicnt,  118,  120 

Burnett.  ChaH..  tWJO                                           ^^fl 

iiidicutioitH  for,  I2M 

Buttle-P>-nchon  inhaler,  667                            ^^H 

of  ma«toidittH,  735 

^^^^M 

Bilatl^^al  HUliirtor  iiariilysis,   4011 

^^^H 

Hing,  098 

^V 

Bine's  teat,  593 

^M 

BinnaTont'a  method  of  inflation,  662 

CABrNRT  treatment,  table  for»  40                            ^ 

Birkelt,  Herbt-rt  S.,  185 
BiKmuui,  Kutiititrate,  53 

(Calculus  of  tonail,  383 

(JInldwell,  186 

Blocklcv,  244 

(Jaldwell- Luc  operation  on  autrnni,  223 
Caldwell's  method  of  making  ttkia^raph 

Blake,  Olarvncc  J  ,  5S7,  048.  700,  707,  867 

Bleyer,  J.  Mount.  507,  608 

of  flinuHPfl,  186 

Blindncm,  ti>ni>,  507 

1 

Cakimrl  iti  \pmi  and  UUicmia,  30 

886 
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Campbell.  J.  T.,  Mil 
t'atuti,  Frontonasal,  prot>iiig  of.  1115 
Can&nufl,  872 
Cancer,    excision    of    extcm&I    carotid 
artery  in,  358 
trypsin  treatment  of,  358 
Canmila,  frontal  sinus,  175 

KrauM's,  216 
Capsulitis  labyrintlim.  703 
Carbolic  acid  in  otitis  media,  54,  715 
Carbon  diorade.  19 
and  udeiioids,  329 
elimination  of,  2^ 
Carcinoma  of  noM,  2G6 
of  phar>'nx,  355 
of  tonsils,  417 
Corel.  321 
Carotid  arterv,  exciraon  of,  iu  csncer  of 

he-nd,  35S 
Gsrlilagc,  columnar,  64 
inclBion  of,  91 

re-fonnat  ion  after  removal,  98 
removuJ  witli  sn'ivel  knife,  92 
fwptal.  54 
CarlilaKinoiui  deviations  of  septum,  1^ 
Catjirrliid  birynfritia,  aciil«,  4211 
III  ctiiklren,  429 
plilegmoDoua,  432 
otitis  media,  acute,  tl70 

etiulopy  of,  670 
piitholojE;;)-  of.  670 
pn^Qoau  of,  6S0 
symptomii  and  diagno- 

sia  of.  676,  ti77 
treatment  of,  081 
pliarynpitii*,  acute,  3^14 
Clialeway's  Bi>oke*have.  77 
Cliarnley,  25;} 
Chi^ri.  311.  4-14.  475 
diromii-  acid  In  submucous  cauterlxation 

of  nssaL  membrane,  HI 
Chronic  rhinitis  with  turyiescence,  137 
Cheat  walls  in  adenoids,  311) 
Chlon>form  in  screw-worms  in  ear,  GOl- 

606 
Cholesteatoma,  728 
Chorda  tympuni  rier\'e,  673 
Chorditis  nodosa.  444,  475 
C-horea,  iarynfieai,  4S3 
Chronio  granuiomata,  235 

liypertropliic  larynKitis,  439 
lacunar  ton^litia,  381 
laryjigilis,  438 
mastoiditis,  737 

indications  of,  739 
prognofiis  of,  738 
symptoms  of,  737 
treatnwat  of,  739 
otitis  media,  moist  eatarrhal,  686 
etiology  of,  eSft 
pT-Tiiptoms  of,  887 
treatmpnt  of,  t>90 
HUppiirative,  718 

acute  exacerbations  of, 

719 
patholopy  of,  718 


Chrunic  otitui  media,  auppurative  pr 
nosts  of.  723 
Bymptomn  of,  723 
treatment  of.  723 
pliaryng^tis,  335 
rhinitis,  157 
Church.  J.  F.    600.  «»1 
ClerfTj'men's  sore  throat.  335.  5U6 
CtiiucaJ  anatomy  of  eAr,  567 
of  noae.  17 
of  tonsU,  364 
significAnce  of  perforatkina  of  dr 
Tiead.  721 
Clubfoot  and  adenoids.  329 
C«akley,  C.  G.,  165.  186 
Ctx^aine  aneHlhesia  in  tonsillectcimy.  : 
Uoehlcj,  function  of.  5Sfl 
hvpenwiofiia  of,  700 
CofTini  \m 
Cooper,  Sir  Aslley,  701 
Oiop^T-Hewitt   light    in    tub«rrulo«is 

lar>'nx.  205 
Cooper's  operation  on  antrum,  221 
Coghill,  290 

Cohen,  J.  Solis,  248.  290.  4S2 
Cohen,  U.,  5U 
Cold  in  head.  130 
Collapse  of  al^  nasi.  283 
Omiplicatious  of  acute  tiuppunitiv«  ol 
media,  710,  711 
of  adenoida,  326 

of  fon:ign  bodies  in  trucliea.  555 
ami  sequche  of  acute   tacunvr 
sillitia.  379 
of  diphtheria.  4tI0 
of  quiu&y,  385 
of  tonsil  operationa,  411 
ConitKen,  351 

Contents  of  tjTnpanic  cavity.  572 
Contmual  hoaraeoeas  in  cancer  of  Ur 

5-25 
Cooley's  fluid  in  rliinow;leroma.  273 
CootidRe,  Frederick,  329 
Cbrlhi,  436 
Corti,  celU  of.  580 
organ  of,  580 
Conriirs  chisels  for  removing 

antral  wall,  220-223 
Coryza,  acute.  130 

edeniatosa,  250 
Cosolini,  416 
Cough.  ner\-ous.  485 
(Vtunterirritaiion,  123 
Crile,  545 
Crisp.  422 
Croup,  433,     Sre  Mcmbranouii  1 

false  or  n«eudo-,  429 
Croupous  inBamniatkin  of   memtuis 
treatment  of,  628 
larj'nfi^liB,  433 
Cruveilhier.  354 

Ouveilhier'fl  mibmucous  plextw,  3M 
Cr>'ptA  nf  tonsils,  3ti5 
C\jneB,  522 
Cupping,  wet,  123 
Curettafpe  in  biryngeal  lub«r 
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Dirtw,  Hulbrimk,  44,  445,  502.  504 
t'vsloina  of  phar\"nx.  351 

of  tonsiU,  liO 
Cvtis  of  antrum  and  middle  turbinated 
bone,  183 

of  auricl«,  treatment  of,  CIS 


IVviiNKv.  \Vm.  II.,  127.200 
I>aly.  William,  21) 
|)arwiii'K  tiilwrrk,  614 
Diiwbarn,  358.  359,  530 
Dawson,  3')2 

I>c  VilbUs'  spmv  tulten,  44 
l)t>»f-mutmni,  872 

articulstc  speech  in,  8>tl 
CQUsca  of,  i[nnii-duit«*,  875 
claeeiflcation,  873 
diagnosis  of,  SSO 
eti^ogy  of,  873 
heredity,  874 
historical,  872 
lip  reading  in,  881 
palhoUijuu,'  of.  876 
ptt^nmiis  of,  880 
gi^  language  in.  881 
speech  inTST? 
8>-inpUHns  of,  877 
troatment  of,  880 
Deafness  in  chmiiir  otilis  mrvlia,  667 
due  to  intmcraDiai  tumors,  869 

to  looomotor  ataxia,  870 
leukemic,  854 

lip  reading;  a  compensation  for,  881 
occijjiation.  8fil 
reliw  of,  45 
simiiliitcd,  8(32 
Defectfl  of  singing  voiee,  499 
of  speech,  510-512 

due  to  deaf -mutism,  filO 

of    epipharyngeal    and    faueial 

orif^n,  513 
of  laryngeal  origin,  514 
of  lingual  origin,  513 
of  oaul  origin,  512 
thoracic  and  ubdomlnsl,  514 
D(*foraiitiefl.  surgical  correct  iim  of  exter- 
nal nasal,  277 
L>ebto.  290 
iJelevan,  1).  H.,  415 

iJclstaiinlic,  aim>.,  44, 45, 46, 125, 084. 696 
l>emiDe.  2110 

iVnrli.  E.  U..  701,  729,  733,  7((0,  808 
iKMikcr'f)  operation  un  antrum,  224 
Llepr^,  302 

iVrnuititiji  of  auricle,  623 
DcviationH  nf  neptum,  72 
anf^ilar,  72 
cartila(!iiu>us,  71 
compound  or  S^iliaped,  72 
cup-diaped,  71 
oaaeous,  72 
DiagnoMS  of  adenoids,  321 
of  actinnmycusifl,  301* 


DingiHisis  of  acute  plmry-n^al   lacunar 
tonsillitis,  314 
of  adhesive  otitis  media,  696 
uf  cancer  uf  lan>'iix,  520 
of  catarrlitU  plmr>;ttgitis,  334 
of  chronic  laryngitis,  441-447 
diftercntial,  of  sinuitis,  171 
of  diphtheria,  buctenological.  452 
of  fibroma  of  pharynx,  353 
of  foreign  bodies  in  trachea,  548 
of  larynccal  tubcr(;ul(»fis,  2^ 
of  m<^branous  laryngitis,  435 
of  orthcmatoma,  U15 
of  retropharyngeal  abscess,  341 
of  rbinosclcrbma,  273 
of  sinus  disease,  172 
of  tuberculosis  of  larynx,  293 

of  mastoid  process,  296 

of  middle  ear,  'JWJ 

of  pharynx  uitd  fauces,  289 
Diagnostic    and    tberapeutie    value    of 
catheterization,  664 
tube,  663 
Dinphrngm,  the,  in  respiration,  18 
Dieulafo);,  3(il 

DifTtised  inflaininatiou  of  nieat^is,  G2G 
Dilatation  of  the  Eustachian  lube,  6tt9 
Diphtheria,  462 

antitoxin  in,  462 
aural,  459 
bacteriology  of.  451 
bronchuprieutiionia  in,  461 
cardiac  or  vagus  paralysis  in.  461 
causes  of  asphyxia  in,  iHH 
fomplicatiniw  and  se«|ueUi?  of.  460 

oronchopncumoma,  461 

cardiac  or  vagus  paralysis,   161 

Kastro-iulcstiiuil.  460 

heart  lenona,  480 

hyperleukocytoais  in,  460 

rierx'oUB,  4*xi 

postiliphtheritic  purolj'Bis,  400 

skin.  461 

urinarj'.  400 
diagnosb  of,  459 
etiology  of,  459 
Kavagc  in,  474 
riial«patholog>*  of.  453 
intubation  in.  468 

^implications  of ,  471 

feeding  after,  472 

indicntiorut  for.  468 

removal  rif  lulu;.  469 

technique  of.  46S 

when  to  rviiiove  tube,  471 
laryngeal.  457 

septic  or  mixetl  infection  in.  458 

stage  of  invasiun,  458 
of  asphyxia,  458 
of  spiuuii,  458 
modes  of  infection  in,  450 
operation  for,  465 

tracheotomy,  465 
prognosis  of,  4w 
pnipiiylaxis  of,  461 
symplVims  of,  455 
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Diphtheria,  Imchpat,  iHn 

treatment  of,  ■J.''j1>-102 

tyix'.s  t>f,  I'm 
I  )iptithenlic  tnHammation  of  meatus,  631 

lar^'ii^tis,  433 

or  iwripheml  paralvsis  of  iiliarvnx, 
3^S 
Diptukousis,  581 
lUrret  lary«Ko««>py,  557 
aiic^tlhcKtii  in.  5!i7 
postiin.'  t>f  pjitient  in.  i>57 
thnjuglk  the*  tiit>f  Hputulii.  300 
IXstartioiit^  iif  iiurirK-,  612 
Dizzinewi  in  sinuiliif.  lOij 
Doufrclpoiit,  2S(> 
Draiiiagp.  ."442 

obntniction  to,  4N 
DressinK,  mastoid,  7S6 

Piwihel'n  (!oEIcnlii>ri,  7lt 
Drtm-ning  animate  furciifcn  )>odies  in  ear, 

ma 

Drv  gauze  trealniPiit,  748 

Diichemin,  N..  507,  /MM* 

Duel,  A.  B.,  .W9,  CB7.  707.  708,  70D 

Dunbar.  249 

Lhinbar'a  serum  treatment  of  hay  fever, 
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KalE,  705 

Kaufmann.  373,  3S2.  3S7 

Ki;cn,  W.  W.,  542 

Kt'itncr,  415 

Keloid  of  tlic  aurirlo,  618 

Keratosis  obturaiiii,  009 

Key  to  sioufl  dioeaaes,  701 

Kicrstoin's  head  lamp,  43 

KiUian,  Oustuv,  73,  105,  ISO.  213,  214, 
215,  36G,  549,  550,  552.  555,  .iSO,  557 

Killian'B  incision,  MS,  00,  237 
frontal  Hinu^  oporatiuti,  213 
Heptmn  knife  or  apokeahave,  98 

KIcbs,  151 

Klebs-LoelUer  baciUiw,  380,  451 

Kiiapp,  H.,  700,  875 

rCnife  swivel,  the  author's,  92,  94 
mucoaa,  218 

Knight,  ("has.  H.,  290,  291 

Kntvee,  the  author's  middle  turbinal,  231 

Knoblauch.  S7(] 

Koch's  new  tuhHrpiiIin,  290 
opHDiiic  inck'X,  29^ 

Kocher,  302,  520 

Koemer,  765,  780 

Kowali»iff,  E.,  202,  342 

Kramer's  metbnd  of  ioflatiDn,  002 


KrauH.  488,  492 

Kratitie-Hcrynji:  lar>'n^al  forceps.  5201 

Krauze's  cannula,  210 

na-sal  Hiiare,   153,  154 
Kronlcin'o  landmarks  of  tho  skull,  827 
Kuhnt'R  operation  on  the  frontal  stnus. 

211 
Kuutcr's  operation  on  the  antrum.  2221 
Kvle,  I),  rtraden,  72,  1.58.  2!»5,  204. 

309.  393 
Kyle's  malltiible  naxal  tubes,  8S 
Ntrptum  operation,  84 


f.-MtYBlNTH.  712.  850.  S51 

llour|i:iiet's  operation  on  the,  S17 

facial  (KinilyjtiK  in  nurgery  nf.  824 

bemorrhuj^e  in.  847 

hypi;rciuia  of,  840 

hyperejsl^wia  of.  703 

injuriea  of.  800 

niiKliiituti  of.  820 

iiwroHiH  and  suppuration  of,  815 

neoplajmis  of,  871 

svijliilin  of,  S54 
Lack.  Lainliert,  283.  284 
I.Ack's  operation  for  collapse  of  alas  : 

2S3 
Lactic  acid  in  tubereulo«is  of  lar>'nx. ! 
Lacunar  pharyngitis,  335 

ton>iillitw,  acute.  377 
chronic.  381 
pharvngcal,  377 
I^kc,  Kicluircf,  850 
I^amp  bracket,  43 
Lamp*,  examination,  43 
l.anccn-aux,  2!K) 
Landmarks,  anatomical,  of  labyrinUi.  1 

of  mastoid  process,  779 

f>f  temporal  bone,  507 
Landois,  688 
Longonbeck,  von,  202 
l,angenbeck'B  metliud  of  Kmoving  in 
nant  tt>Dsil,  418 

operation.  202 
l^iryugeol  apodexv,  4S5 

chorea,  483 

diuhthcria,  457 

tuocrculuais,  diagnowia  of,  21)3 
in  pregnant  women,  HWi 
Laryngectomy,  complete,  53?l 

])arttal,  538 
LarjngiMtuuti  striflidUH,  483 
Loryngocele,  476 
Laryagotiasurc,  533 

in  bilateral  pamlysif),  49H 

in  syphilis  of  the  Iar>'nx,  302 
Lar}'ngoscopy  in  cancer  of  lar\-iix, . 
Larj'ngitis,  acute  catarrhal,  4^ 
in  chiliiren,  ^29 

atrophic,  440 

chronic  by|)ertniptiic,  439 

hemorrhagic,  447 

membranous,  433 


^H         ^^^^^^^^^^^T^DffS^^^^^^^^^^^^^^^^^B 

W               I^ryngitU,  pbtcginonoua,  432 

Lipcjina  of  totmil,  415                                             ^M 

1                         stridiiloca,  42fl 

JjAcal  ancAtbefiiA  in  tonsil  operations,  306     ^^^| 

1                          tiiberciiltitix,  m  pregnant  women,  2df) 

L«>r-kanl,  Ix)n>iirx)  H.,  294                               ^^^H 

I                  Larynx,  abscew  of,  -137 

IxKMimotor  atiLxia  deafneas,  870                    ^^^| 

I                          cancer  nf,  rrriirrcnrp  of,  M7 

txwb,  H.  W.,  164,  249,  256                              ^^M 

B                           rdeina  of,  -131),  -i'S 

Ixwb's  pn>ji>ction>i  of  the  Hitiiises,  164          ^^^| 

^^^B                  (orrifcn  hoclics  in,  M8 

Loeffler.  451                                                      ^^B 

^^^H                 liv[terplHMtir  anil   papiElAn'  growths 

Longitiiilinol  siiuifi,  thrombosis  of,  inetb-          ^M 

^H 

moidKiK,  184                                                ^^^| 

^^B                 iupiw  of,  286.  -171) 

Lop  ear,  611                                                     ^^^H 

^^^F                  ina]  format  iuiirt  of,  470 

Louia,  422                                                         ^^^H 

W                             acquired,  476 

Lowenbert',  29C,  603                                           V 

P                        neopUsnui  of.  5tH 

Lowenberg's  methuil  of  Ivmpanic  infla-          J 

iiriimlgia  nf,  2A4 

lion.  663                                                   ^^H 

ueiirosed  of.  482 

Ltibert.  732                                                  ^^H 

imnilvsin  nf  intrin^dc*  miwclos  of,  48(1 

Luc'Hajek  o|)cratiun,  209                             ^^^H 

rcrlal  filiinciiCatioii   after  ii|K'r».tii)n 

IjUCOc'n  spring  pmbe,  698                                 ^^^H 

oil,  540 

Lumbar  punfinte,  75S                                    ^^^| 

ahock  iu  irritation  of,  545 

Lungs,  air  vesicles  of.  329                             ^^^H 

alriKmis  of,  477— 18U 

infcctiou  at  aiiic*es  of,  371                       ^^^H 
Lupus  of  auricle,  2.S7                                             V 

loprodB,  479 

traumatic,  479 

Beck's   hot-air  apparatus  in  tnat-          fl 

tuticrculiius,  479 

ment  of,  2K7                                       ^^M 

tulterculoijU  of,  290 

TwMQ  ray  treatment  of,  287                ^^H 

of  nose,  285                                              ^^^| 

vtAm  of,  478 

of  pliaryax  and  biryux,  286                   ^^^| 

Latent    form    of    clironic    utippurative 

ItDiitgt'ii  my  treaUncnt  of,  287             ^^^| 

otitis  media.  718 

Lymphadenoma,  Hodgkin's  disease,  417            V 

Lateral  aintia  tUrtimbofliji,  7(T7 

of  pharynx,  351                                         ^^^B 

early  diaKnoeix  of,  768 

Lymphatic  drainage  of  lar>'nx,  522              ^^^H 

operation  for,  831 
three  stages,  767 

Lymphatics  of  tonsil.  369                             ^^^H 

Lymphoma  of  nose,  264                                 ^^^H 

I>aurentii».  872 

of  phur>-n\,  301                                        ^^^| 

Lavage  of  Hinuse!),  124. 195.  194t,  197, 198, 

109 
Lavele  prize,  45 

L>'mphosurcotua  of  phar^'nx,  '15<>                ^^^H 

^^1 

Leeches  in  a«ute  otitis  iiitHlia,  683,  716 

^H 

artificial  anil  niitiinil,  123 

^^^H 

iti  ma'>toKtitiH,  742 

McAtrLtpp'H  adenoid  forceps,  322,  616        ^^H 

Leitor'fi  coil  in  pcridiomlritia  of  auricle, 

HeBndc,  315,  316,  319,  320                         ^^H 

621 

McKenioti,  J.  P.,  762,  763                             ^^H 

Lomcke.  872 

McKernon's  nirigcnr  forceps,  811                  ^^^| 

Ixipra  anefllhctica  sou  nervosa,  30'1 

Mocdonald,  Greville,  352                                 ^^^B 

l^proBv,  3(13 

Macewon,  732.  7.i;i,  7:((i,  737.  7:«,  754.           V 

I.«ptx>iiifnintritiK  diffusa  purulcnta,  761 

7.55.  7.W,  763,  767,  772,  829                        ^J 

I^mioyez,  321 

MacKcnzic.  E.,  490                                         ^^H 

I^eukcinic  deafnpMt,  KM 

MacKenxic.  .loUn.  E.,  299                              ^^M 

I^ukotloM-ent  li^lil.  125 

MacKenzie.  Sir  Morrell,  38, 393,  504,  505,           ■ 

in  acute  rliinitis,  130 

519,  fVM                                                                     ■ 

in  lupus,  287 

Macrotia,  t>12                                                            H 

in  sinuitiH.  Ui3 

)fiikiicii,    G.    Hwlson,    510,    514,    515,            ■ 

in  tuberculosis  of  lar)-n.\,  205 

882                                                                                ■ 

of  nose.  289 

MaLiifial  cpigluitilitt  ami  laryngitis,  423            H 

Uutert.  719.  720 

Ma)runiuition»<,  acquired,  476                        ^^fl 

l*vv,  Robert.  256,  294,  297 

auricle,  611                                       ^^^H 

Ix'wln.  G.,  332 

elasfflJication  of,  612                      ^^^H 

l.ichrwitE.  190 

entire  absence  of,  612            ^^H 

Liebreich,  2-19 

macroiia,  612                          ^^H 

Light,  teukoijt-scent,  125 

microtia.  612                             ^^^H 

Lingual  timsil,  3.'t] 

distortinMH,  612                                 ^^^| 

catarrhal  Inflammation  of,  331 

conginiital  B-ttiJa,  612                     ^^^H 

hypertrophy  of,  332 
varix.  332 

surgi(;&l  tn^tment,  613                         V 
of  Iar\-nx.  476                                              ^^^H 

Lip  reading  for  deaf-miit^-s,  HSl 

of  me'mbnuui  tym{)aui,  637                    ^^^| 

Lipoma  of  nose.  266 

of  pharvnx.  344                                           ^^^H 

of  fAar>-tix,  353 

ft 

Mnlheriic,  Aritilide.  702                                         V 

I 

1 

^Tj^^^^^^^^^B                        ^^^^^^^^^^H 

^M 

Miiligiiatit  iiwjpliwins  irtiuincle,  UlS 

Meatus,  llemo^^lla^icillilamInntionof.Q!£|^^^^ 

^^^1 

of  laryiix.  522 

keralosis  obturans  of,  609                   ^^^M 

^^^B 

^m                          surgical  treatment,  532 

mycosis  of;  632                                        ^^^| 

^^^1 

^H                t^f  phaniLX,  364 

stricture  of,  630                                   ^^H 

^^^1 

^H                 recurrence  of  natal,  266 

wax  in,  607                                          ^^H 

^^^1 

H                 of  tonsils,  417,  418 

Meatuses  of  nose,  18                                  ^^H 

^^^1 

^F                tn-pun  treatment  of,  350 

Mechanical  massage,  125,  668                    ^^M 

^^^V 

Mftlloiii  as  H  iliagtiosiic  n^ent  in  glindera, 

Medicated  tx)U(Eie*t,  090                                  ^^H 

^^^1 

300 

Meissner,  157,  872                                           ^^H 

^^^B 

MalleuB  a»d  incus,  removal  of,  780 

Membrana  daceida  in  acute  otilis  n>olia,  ^^H 

^^^1 

Mauicntide,  454 

710                                    ...         1 

^^H 

Manual  maasoge,  125 

tympani  in  acute  suppurative  oUUa        H 

^^^H 

Maiiin.  455 

media,  710                                           H 

^^^B 

Mii^cliziker,  612 

aueHtlie«ia  of,  648                           ^^^M 

^^^P 

MH«snB;e  in  atibesive  otitis  media,  096 

incision  of  j  042                              ^^^| 

^^^K 

appnmtiis,  44 

inflammation  of.  638                    ^^^| 

^^^1 

Bet'k's  mernun-  tube.  47 

injuries  of,  637                              ^^^| 

^^^1 

of  RuBtaobian  tube,  658-668 

malformations  of,  637                    ^^^| 

^^^1 

manual  mechanical  pneumo-,  125 
in  Hpongificjilifjn,  70fi 

method  of.  640-^  i3                ^^M 

^^^1 

paracentesis  of,  645                       ^^^H 

^^^1 

Ma«sei,  481 

perforution  of,  640                          ^^H 

^^^B 

Mastoid  antnim,  48,  575 

physiology*  of,  5^  i                                    H 
m   spongiliration   of   the   lab^*-         H 

^^^H 

cBJls,  575 

^^^1 

chisels  and  ^ouficeis,  814 

rintb,  705                                             H 

^^^1 

cortex,  the  removal  of,  783 

Membranous  larynKitis,  433                           ^^fl 

^^^1 

dreening.  785 

M^ni^re's  disease,  84$                                    ^^^| 

^^^1 

incision  in  infanU,  810-813 

tinnitus  in,  867                             ^^^| 

^^^K 

operation  in   infanta  and   children, 

8>inptom  Lximplex,  849                           ^^^B 

^^^H 

814 

in    byperostosifi     of     booy         1 

^^^1 

^m                  meatomastoid,  802 

capsule,  704                                  H 

^^^1 

^P                 radical,  786 

Menin^tis  serosa,  758                                        ■ 

^^^1 

^^                 simple,  877 

acute     bbyrinthilis     complicm-^^^| 

^^^V 

process,  tuberculosis  of,  296 

tins.  851                                        ^^H 

^^^B 

MaatoiditiM,  IlfzuUi's  surgery  of,  814 
complications  of,  712 

operation  for.  830                          ^^H 

^^^1 

Mental  develoraient  and  adenoklfi,  32lS'^^^| 

Mcrcurv  tube,  Beck's  massage,  47              ^^H 

^^^f 

Eustacliian  tube  in  relation  to,  655 

8equc]:4'  of  acute  otttiH  media,  711 

Metabtjlism  or  clicrnistry  of  outriLkm.  19  ^^W 

treatment  of.  120 

Metaplasia  of  labyrinth,  703                                1 

Met  cUnikotT,  367                                             ^^M 

surKicut,  7Sfi,  7S7,  W2 

types  of,  735 

Mi-thodM  of  breatbinfc,  409,  503                   ^^H 

Mai«s.  250 

Meyer.  Wilhclm,  20,  326                               ^^M 

Muxillary  »inu«,  168 

Mcvcr  s  rinK  curette,  323                               ^^^| 

uuthor'K  operation  r)ti.  219 

Me'yjcr.  422                                                      ^^H 

Caldwell-Luc  operation  on,  223 

Miasmatic  opifdottilis,  433                            ^^H 

Cooiwr's  a(*nition  on,  221 
I><-iiker*8  operation  on.  224 

Michel.  421,  877                                           ^H 

Micliel's  metal  suture  clamps  and   clip  ^^H 

Jansen's  operation  on,  226 

foroepB,  813                                                    H 

l\u»l<;r'fi  0[>eralion  on,  222 

Microtia,  612                                                    ^^M 

HcthiV  removal   of  nawi-antral 

Middle  car,  inftation  nf,  661                             ^^^| 

wall,  216 

tubercukwis  of,  296                        ^^^| 

surRcry  of,  215 

turbinated  body,  cyst*  rif,   183                  V 

\'air8  oi>fnition  on,  217 

obstruction  tUie  to,  115         ^^M 

Maxwell,  GcorRD  Troup,  305 

Millor,  445                                                    ^H 

Mavpr.  Emil,  I'JO,  273,  (HKi 

Miller's  asthma,  429                                     ^^H 

Mayer's  nasal  tubes,  78,  82,  S3 

MilliKan.  A.  W.,  296.  297                               ^H 

^ 

Mayo,  Charles,  201 

Minot.  612,  666                                              J^^M 

Mental  retractor,  KOI 

Modalities  for  promoting  the  mMriioo  oC^^H 

Meatornastoid  operation,  723,  788.  802 

iiiHnn»nntinn,  117,  122                                  ^^^| 

Meatus,  acute  ccecuui  of,  633 

Modiolus  of  the  lul>yrinth,  S2i!l                    ^^^| 

i)oila  in,  624 

Mofpi^onia.  485                                              ^^^| 
Mojocohi,  311                                                   ^^^1 

hulginc  or  sajtRii^^  of,  731 

chronic  eczema  of,  634 

Moll,  475                                                           ^H 

croui»oua  inflammation  of,  628 

Montain,  877                                                    ^^H 

diffused  influTtmiation  of,  026 

Montfi,  455                                                       ^^H 

cxoftosis  of.  628 

Moos,  755,  852.  854.  875,  877                       ^^1 

ki 

furuuculuHin  of,  624 

Morbkl  material,  743                                   ^^^M 

^^^^^^^^^^^^^^^{^DE^^^^^^^^^^^^^^^ 

MoncHgtii.  pnilapK  of  the  \-cntricIe  of.  477 
Klorrittiiy,  454 

NeoplafiniH  of  lur^-tix,  518,  522                       ^^^| 

of  noMc,  bcnisn,  254                                 ^^^H 
of  pharvnx,  benign,  350                          ^^^| 

MoNcti^-Moortiof  operation  fur  fistula,  S3S 
Mfisfi,  Robert  K.,  396 

of  tonsilft,  251                                            ^^^H 

Must,  52*2 

Keri-e,  auditory,  580                                    ^^^| 

Moure,  E.  J.,  236,  324,  521 

Xer\-ous  cough,  'iS5                                         ^^^H 

Moure's  operations,  85,  236 

Muutti  gaiE.  Furpunn-PyncIioQ.  323 

N'eumann.  856                                                  ^^^H 

Neuraliciu  of  larynx,  484                               ^^^H 

Mucopericliondnum,  elevation  of,  89 

of  pimrynx,  347                                            ^^^H 

Mucopunilent  riiiuitis,  157 

Neurones,  aud)U>r\',  866                                   ^^^| 

Mucous  discharge  in  catarriial  inflaiuna- 

of  Urynx.  482                                           ^^M 

tiou  of  slnusefi,  166 

paralysis,  or  nkinesis,  4S2               ^^^H 

Miiller.  J.,  728 

spasms,  or  )i>perkineH8.  432          ^^^| 

Mutiivn,  878 

naaal,  240                                               ^^M 

Mvcons  of  meatus,  632 

of  olfaction,  240                                        ^^H 

^-             '     of  nniv,  254 

of  phRr;.-nx.  346,  347                                ^^H 

^^m               of  tonsil,  387 

akmenis,  or  paralysis,  347               ^^^H 

^F                      Icptotlmcia,  387 

hyperki^csi^;,  or  8pa.am,  347            ^^^| 

Mvpnd.  Holger,  286.  872,  873,  875.  877, 

sensory,  vasomotor,  aiid  reflex,  241            V 

880 

Kewkirk.  327                                                        ■ 

Hyles,  Robert  C.  406 

Nipple  perforation  of  membrana  tympuni,            H 

Ho.  712                                                            M 

Myles'  barbed  cannulas,  223 

reversed  nnus  cbiaels.  219-239 

Nodules,  ?m^r's.  444                                       ^^^M 

sphenoidal  chisels,  238 

Nortlirup.  451,  45-1,  455,  458,  466                  ^^M 

Myringitis,  638 

Nose,  actiiinniycosif*  of,  307                              ^^^H 

Myxoma  of  the  pharynx,  352 

aquiline,  author's  operation  for,  277            ^M 

Myxoearooma  of  pharynx,  3S6 

(■tironic  (;ra.iuiloma  of,  285                        ^^^| 

foreif^  IxKJics  in,  275                                 ^^^H 

inflamEnator>'  diseases  of,  130               ^^^H 

M 

long  or  drtMiping  contour  of,  229          ^^^H 

lupus  of,  2S5                                              ^^H 

Naaal,  actinomrcoeia,  307 
adenoma,  264 

oeoplaams  of,  254                                   ^^H 

angioma,  264 

syphilis  of,  290                                       ^^H 
tuberculosis  of.  FJnsoD  light  in,  287,            ■ 

carcinoma.  206 

chatiil^ers,  chief  resonators  of  voice, 

506 
deformities,  external,  correction  of. 

289                                                          ^^M 

^^M 

^K                   277 

^^M 

^^^f              diseases  and  mnginfE  voice,  500 

^^^H 

douche  cause  of  otitis  media,  70H 

O'DwTEn,  468                                                    ^^M 

dreaiings  cause  of  Hinuiiis,  ISO 

Obetruotion  of  anterior  portkin  of  nose,           _| 

cpilep8>',  253 
tmromn.  261 

of  draioAi^,  48                                           ^^^| 

furunc-uloi«is,  273 

due  to  biilLa  ethmoldidig,  115                  ^^^H 

hemorrhaRc,  269 

to  uncinate  cells,  lUI                        ^^^| 

hydrorrhea.  240,  250 

of  Eufitachiao  tube,  655                        ^^^| 

lipoma,  286 

of  inferior  meatus,  111                           ^^^| 

lymf^oma,  264 

of  olfactory  fissure,  113,  114,  115          ^^H 
results  of  high.  114                                   ^^H 

Deun>«e,240 

o«te«ui,265 

of  vestibule,  18                                       ^^^| 

papilloma,  201 
po  ypus,  254 

Obstructive  deformities  of  septum,  17          ^^^| 

Ocoupation  deafness,  861                                ^^^| 

sarcoma,  267 

Ocfaaner.  A.  J..  614                                       ^^H 

>4bippu  ration,  162 

Oeiitar  svmpt^ims  in  siniiiljs.  Il(>,  171           ^^^| 

tachycardia,  253 

Onton-Luc  operation,  209                            ^^^| 
OlfActiun,  nennwes  of,  240                              ^^^| 

Nam-imtral  wall,  removal  of,  216 

Necrosis  and  suppuration  of  labyrinth, 

Olfactory  fissure,  IH                                        ^^^H 

816 

obstruction  of,  114                           ^^^| 

Ne^tive  air  prewiure,  treatment  by,  19ft 

Ollier's  nasal  operatkm,  2iLS                         ^^H 

Neiaser's  stain,  451 

Onodi,  227                                                         ^^M 

Neoplasms,  deafoess  due  to  intracranial, 

Opermling  clLair,  40                                      ^^^| 

869 

Operation  for  ahmass  of  brain,  824              ^^^| 

of  external  ear.  614 

larynx.  438                                      ^^H 

malifnant.  266 

for  utrnoids.  323                                          ^^^| 

^^K                of  bhvrinth,  871 

for  adhesive  utilis  media,  701                 ^^^| 

ISDBX 


Dpemtiou  for  anaBtocnaus  of  facial  and 
h%-po^o6sal  nerves,  839,  841 
A«b-Mcycr.  SI 

author'a,  for  antrum  disease,  219 
for  ethmoittitis.  232 
for  loiii;  or  drooping  noae,  27P 
inetbodin  maxiUarveiauitiR,  210 
in  Hiorawaldt's  diseaae.  331 
of  turbiDectomy,  232 
mibmucoua,  for  <leviation  of  the 

septum,  86 
tonaUleetomv.  396-103 
Beieokl'8  mastoUfitiii,  81-1 
in  hilateral  abductor  paralyos,  498 
BoRworth's  septum.  To 
Kotirgupt'-i  labyrinth,  817-818 
Brown,  I'rict'-,  neptum,  85 
CaldweU-Luc,  223 
CaaaelbenyV,  for  elon^ted    iivala, 

340 
for  rcrphrllar  ahwefls,  824 
corhlca.  821,  S23 
<^'ooper's,  on  antrum.  221 
Dcnkrr's,  on  antrum.  224 
for  elongated   uvula.   t'axMpi berry's, 

34U 
for    exciiiion    of    pxtrnial    oarotid 

arterv  in  cancer,  358 
extemaL  on  ethnioidal  unuscs,  236 
on  frontal  atnuit,  209 
iia^ial  deformities,  277 
extradural,  absceait,  830 
extniiiu.vul,  Mil  antrum,  221 
ethnmidul.  throuKti  the  orbit,  237 
01ca5on's  wptnm.  79 
(ttjldNLpin'^  pliuitir  septinn,  103 
Haiek-Luc  Iruntal,  210 
Halle'e  frontal,  207 
Haxlctine's  plastic  aeptum,  104 
iiitninasal    frontal,   ethmoidal,    and 
maxillary.  205,  206.  207.  20S.  215 
Jhiiktii'h.  fur  paniiiniiitiH,  226 
tu^ilar  bulb,  835 
Killiun':!  frontal  sinus,  213 
Kuluit-Luc  fniulal  Rinui?,  212 
Kiihnt'6  frontal  siniLs.  21 1 
Kuster's  antrum,  222 
Kylr'H  BCpturn.  84 
Lambert  Lack's,  for  collaptie  of  aln 

nrwi,  2X1 
for  liiryngciil  caiitrr.  532 

complete  larn-ngectomy,  539 
cn4olftn.'ngeal,  532 
larvTKKofiMHun*,     or     thyro- 

iomv,  533 
]>&rtia(  larv-nRectomy,  538 
siibbvoid      p)lar^*^^ectaInv 

fof.  537 
thyrotomy  for,  533 
larynjrcjil  itanoilia,  470 
hv  larvnjroKcopv,  indirect.  521 
Luc-Hajek  frontal,  3)9 
mantdiil,  in  infantH  uufl  children,  814 
mcatomustoid,  in  chronic  mastoiditis, 

Sl>2 
iiiHinbraua  tympant.  (VI2,  049 


Operation,  Moore'n  MpCum,  85 
Moee^-Moorbof  plastic,  838 
Moure's  external,  on  sinus,  236 
for  nasal  causes  of  siniii  tts,  180 

polypi,  258 
for    nevroHs    and    ctuppuratioa 

lalA-rinth,  815 
<  »pton-Luc.  209 
oUier's  external  nasal,  3ti8 
for  pach\'meQinfpits,  circumacrifa 

831 
Faawiw-Trautuuuin  plastic,  838 
plaKtir,   on    fadal   and    hj*] 

ner^-e.  839,  841 
postaurietilar  fistul*.  836 
Price-Bmwn  septum,  85 
for  qiiins\-,  385 

radical  niastoid,  786  

for  retnipharyngpal  ahacess,  341 

Itoc's  septum,  Rl 

for  sennw  menin^tia.  830 

simple  mastoid,  m  acute  maaloidllj 

.Sludi^r's  septtuu,  78 
sphenoidal,  239 
'  suipwlectomy,  707 

for  ihmmbaiuH  of  lateral  Kintw,  831^ 
Uiiudt.  393 

autbor'ii  complete,  396,  403 
I'vncfwm'fi    cautcr>'    disaectio 

407 
UobortM)!!'*,  407 
t ni(-hi*uu>niv  in  diphtheria,  465 
uvula.  339,  340 
Vatl's  antrum,  217 
VS'alxhiun's,  for  collapse  of  aim 

284 
Watson's  septum,  77 
witliin  the  viciniut  circle  of  i 
2)J6,  207 
0[Mtonic  inilcx  and  vaccine  trem' 

129,  399 
Orbito-ethmoidal  operaiiui,  237 
Orgian  of  corti,  580 
( >ncntalioii,  572 
Orth.  290 

0«ler,  William.  3tM.  3a5 
Oflsiclm.  572 

spoUKification  of.  705 
Ossiculectomy,  773 

Oatci  of  p«J^it*^rior  ethmoidal  cells,  170 
Osteoma  of  no«e,  265 
Ostcum  maxiUare,  It^ 

Hphcnoidul,  171 
Ottlrum.  Loui«,  214 

Oslrum'a  forwaird  cutting  antrum  forcepL 
220 
localiicr  for  pulley  musde,  214 
Othematoma,  014 
Otiibi  intiTUu,  S51 

nk<?<lia.  catarrlial,  acute,  670 
chronic  moist,  t>K5 

with    sponieiBcatioa, 
706 
twquelic  of  acute.  71 1 
suppurative,  acute,  706 
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^K                                 jiXDEx                                mr       ^H 

^■*^0lA6  nicxlia,  suppunittvt;,  avnU%  bactvri- 

Putbolofcy  nf  laryngeal  tiibcrciiloKis.  202               ^^^| 

W                                      uloK>  of.  *'7«.  7<I7 

loprnnv,  .'i04                                                    ^^^1 

■                                   elmniielM  uf  itivasiuii  in, 

uf  liiifiiijil  vnrix.  :{33                                             ^^^H 

■ 

of  maligimnt  ncopluHms  nf  pliarvnx,              ^^^H 

H                                        eti<ib>K.v  i)f,  70H 

^^M 

K^^                            in  tnfatilsniitl  cliildren. 

of  nieinbranotiH  bir\'ngiti0,  434                        ^^^H 

^^^                                 7(m 

of  noaol  polypus,  2^5                                        ^^^M 
of  otitis  UKilia  and  maAtotditifl,  753              ^^^H 

^^^B                     cUmnic. 

I>utliul(>cy  of,  717 

of  rhinitii  with  turKCHcrtit^,  138                      ^^^H 

symptoms  of.  717 

of  rhini>«-lcn:ima.  2?2                                       ^^^H 

parotitira.  S52 

iif  HiKuiKitK'alitm  uf  labyrinth,  7t)4                 ^^^H 

( )U>lilhB.  580 

of  m'pliilix  of  lannx.  301                                  ^^^H 
of  tiihal  catarH).'  (Vi2                                         ^^H 

OtosclemHifl,  703 

Oval  vniniow,  .1712 

of  luberpuloffis  of  lar\'nx,  292                           ^^^| 

MpoiiKiHt'4itiuii  aruuml,  705 
Oxvp'ii,  lU-29 

IVjin.  531                                                                    ^^H 

ppdrt),  l>e  Ponce,  772                                               ^^M 

Ozena,  157,  158 

PeltCB<jhn,  I'Vlix,  313,  314                                           ^^M 

Porforution  of   mtnibrana  tvni|iani.  010,              ^^^H 

710                                                   ^^M 

» 

loc4itions    and    Bt(riiificunc(!              ^^^H 

^^M 

Fachypkruu  lanncis.  It,  476 

multiple,  290.  710                              ^^H 

Pachymenintcitui,    eircumecril>c>(l,    opern- 

ni|tple-Rha))ed.  710                               ^^^^| 

tion  fur.  S3I 

(i])onlttn(M)UH,  ti45                                ^^^^| 

externa  circtimscripta,  7.10 

ofBcitum,  KM).  102                                           ^^H 
Pcrichom  ritis  of  auricle.  S21                                  ^^^| 

internal  circumscnpta,  701 

Paok&rd,  Fnnru  H.,  36 1 

i«yitipti»inK  of,  021                                              ^^^^| 

I^Bge,  LaFayette,  515 
Panotitis,  854 

treatment  of,  021                                              ^^^| 

Pericbondhum,  odhcwin  to  septal  eiirti-              ^^^| 

Panae,  835 

lase.  00                                                                    ^^H 
Pcril>'mpb,  580                                                          ^^H 

Papilloma  of  lar\'nx,  520 

of  nose,  20 1' 

Peripheral  (diphtheritic)  paralyitis  of  the             ^^^| 

of  pliarj-nx,  350 

pHar>-nx,  34S                                                     ^^^| 

of  tonsil,  -115 

PcritoiiBillitiA,  quinsy,  3S^)                                       ^^^H 

ParacenteaiB  of  nieiiibraiia  tyiupuni,  645 

Perpendicular  {)lale  uf  ethmoidal,  devia-             ^^^| 

PftHMMwis  duplex,  soft 

tton                                                                         ^^^H 

in  adhesive  otitis,  fittS 

Pcttit,  J.  W.,  '29-1                                                          ^^H 

Willisii,  liftK.  (KJ5 

Phan,'iigeal  lacunar  toiiMillitis,  313                         ^^^H 

Paraflin  in  »tro[)liir  rliinitiK,  il>l,  2S2 

(witwom,  330                                                        ^^^H 

eumplicatjund  following  in  icci  ioiu  of, 
2SI 

l*har>'iLgitiii,  catarrhal,  334                                      ^^^H 
Kranutar,  3.'i5                                                           ^^^| 

in  external  deformitira  uf  face  antl 

hv-piTplaKtic.  337                                               ^^^H 

head,  271) 

lacunar,  'Xlo                                                      ^^^H 

in  na«al  deformities,  229 

xerrucoUH,  332                                                        ^^^| 

Paresifl  of  uldurtfirM  from  aneurysm,  5f)l 

PliaryiLX,  absoew  uf.  341                                          ^^^H 

Pareithesia  of  the  ptmn'nx,  34)i' 

actinomycoMifl  of,  3UK                                    ^^^H 

Parker,  C.  A.,  3;i4,  .'«5' 

akineNiK,  or  pamlyms  of,  347                           ^^^H 
nneKtiicKiu  of,  340                                                 ^^^^| 

PaitMinia,  240 

Partial  laryngectomy,  538 

anKJomii  of,  351                                                     ^^^^| 

Paaanw-Trautmann   o|iRralion    for   poet- 

central  nr  bulbar  paralyitis  of,  347                  ^^^H 

auriculur  ftfttuln-,  M.38 

chronic.  :i35                                                       ^^^H 

Patbolof^'  of  aRtinom\TOHi]i,  '.WJ 

('rttvcilhicr*8  plcxua  of.  354                              ^^^H 
cvstoma  of,  3ol                                                 ^^^H 

of  acut«  larynii;itiA,  42fi 

phli'f^nomuig  lar>'nKitu(,  432 

irililitlieritic  jkaralvHtii  nf,  34K                             ^^^H 
fibroma  of.  352                                                  ^^^H 

rhinitis.  133 

of  lulcnoittH,  3I.'» 

functional  ncuroM^s  of.  340                              ^^^H 

Kuppuralivp  otiUtt  iiMHiiM,  070 
of  adliEWXT  otitij*  media,  Ot« 

Kmnular  iiiDHnuiiatiou  of,  355                          ^^^H 

hypemsthesiu.  34(3                                            ^^^H 

of  chronic  luryn^otifl.  440 

hyiierkimwift  or  K|)uj(ttl  of,  347                            ^^^H 

olitiH  mvuia,  717 

lipoma  of.  353                                                        ^^^H 

pharyuKitis,  :UA 

lupus  nf,  2K0                                                          ^^^H 

of  el^hlent,  305 
of  hay  fe\-Br,  244 

lynipiuuleintum  of,  351                                          ^^^H 

lyniplionin  of.  351                                             ^^^H 
maIkinnation5  of.  344                                         ^^^H 

of  hyperostoau  «f  bbvrlnlli,  7(M 

of  hypertrophic  rhiniCiN,  113 
of  larynip*»l  cancwr,  520 
67 

motor  ticiirunca  of,  347                                     ^^^H 

iieoplasnM  of,  350                                             ^^^H 
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I  reference  to  hearing, 


Pharynx,  neoplasms  of,  malignant,  354 
neuralgia  of,  347 
papilloma  of,  350 

paralysis  of,  complicating  facial  par- 
alysis, 349 
due  to  bullar  disease,  347 
paresthesia  of,  346 
sarcoma  of,  335 
spasms  or  hyperkinesis  of,  347 
stenosis  of,  344 
syphilis  of,  299 
teratoma  of,  350,  351 
tuberculosis  of,  289 
Phillipe,  Wendell  C,  415 
Phlegmonous  rhinitis,  274 

tonsillitis  and  peritonsillitis,  383 
Phonatory  functions,  the,  17 

spasms,  482 
Phosphorus   in  spongification   (hyperos- 
tosis). 706 
Phototherapy,  Finsen's,  287 
Phvaioltwical  law  in  referenc 

752 

Physiolog}'  of  auditory  nerve,  580 
of  cochlea,  580 
of  ear,  577 
of  labyrinth,  580 
of  perception  apparatus,  580 
of  Prussak's  space,  577 
of  Rivinian  segment,  577 
of  semicircular  canal,  580 
of  vestibular  apparatus,  580 
Pierce,  N.  H.,  97,  141,  669,  724 
Pigeon  chest  in  adenoids,  329 
Pillars  Of  the  fauces,  368 
Pilocarpine  in  adhesive  processes  of  the 

ear,  698 
Piotrowski,  333 
Pischel,  Kaaper,  76 
Pischel's  dresHinK,  76 
Plastic  sui^ery  of  cutaneous  meatus,  792 
of  facial  and  hvpoglossal  nerves, 

839,  841 
of  perforation  of  the  septum,  100 
of  postauricular  fistula',  837,  838 
Plica  supratonsillaris,  386 

triangularis  of  tonsils,  366 
Pliny,  873 

Pneiimoinassago  of  ear.  44.  125,  648,  706 
Politzer.  A.,  5S3,  5S7,  501,  612,  616.  623, 
628,  661.  665.  692,  693,  699,  710,  712, 
718,  728,  732,  733,  795,  846,  847,  848, 
S51 
rclitzcr's  acoumcter,  856 
bag,  666 

method  of  inflation  witli  conipressctl 
air,  667 
Polypus,  aural.  751 
'  cystic.  256 
nasal,  253 

ptiolog\'  of,  254 
patho!og\-  of,  255 
pmpnosis  of,  257 
symptoms  of,  256 
trciitmcnt  of,  257 
of  sinuses,  183 


Portals  of  infection,  tonsils  as,  360 
Posey,  William  Campbell,  272,  286 
Postauricular  fistulap,  operations  on,  S 
Posterior  ethmoidal  sinuses,  170 
Postoperative  considerations  in  cancer 

larj'nx,  544 
Poucet,  308 
I  Poulticing,  123 

Predisposing  causes  of  acute  suppurati 
I  otitis  media,  709 

'  of  otitis  media,  708 

\  Pregnant  women,  tuberculous  tarj-ngii 

in,  296 
i  Pressure,  air,  44 
I  intranasal,  cause  of  sinuitis,  180 

negative,  18,  22 
I  Pritchard,  Urban,  851 
.  Probing  the  frontonasal  canal,  195 

Prognosis  in  acute  phlegmonous  lar>' 
'  gitis,  433 

rhinitis,  134 
I  suppurative  otitis  media,  714 

I  in  adenoids,  322 

j  in  cancer  of  the  larym,  529, 

in  cerumen  in  the  meatus,  609 
I  in  chronic  pharynmtis,  337 

'  in  fibroma  of  the  pharynx,  353 

I  in  glanders,  307 

I  in  hay  fever,  245 

I  in  hypertrophic  rhinitis,  144,  151 

in  laryngeal  tuberculosis,  294 
j  in  laryngitis,  427,  435 

in  leprosy,  305 
in  nasal  polypus,  256 
in  othematoma,  615 
in  retropharj'ngeal  abscess,  341,  34! 

441 
in  rhinitis  with  turgesccncc,  139 
in  spongification  (hyjjerostosis),  7f 
;  in  syphilis  of  larj'nx,  301 

in  tuoal  catarrh,  653 
in  tuberculous  larj-ngitis,  294 

pharj'ngitis,   290 
in  tUDerciilous  otitis  media,  298 
I  Prolapse  of  ventricle  of  Morgagni,  477 

Proliferation  of  tissue  or  hyperplasia,  li 

'  Promontory  of  inner  tympanic  wall,  57 

red  plow  in  spongification,  705 

Pmut,  489 

Prout's  method  of  reconling  the  watt 

test,  ."iSe 
PruBsak'.s  space,  685 
Pseudocroup.  429 
PseudcKiiphtheritic  bacilli,  453 
Pseudomembranous  croup,  433 
Pvcr.  588 
Pvnchon,  Edwin,  44,  75,  127,  300.  3S: 

"407,  667,  858 
Pynchon's  tonsil  heniost-at,  401 
operation,  407 


Qi'K.vu,  333 

Quincke's  lumbar  puncture,  759,  760,  76 


^^^^^^^^^^^^^^^ijwE^^^^^^^^^^^m^^m 

^^^V              ooinplicalioiw  at«f  tMJStlt,  385 

^^M                ciblof^-.  383 

liobertMD,  C.  M.,  21>1,                                 ^^| 

liobertaoti'M  tonail  unvratiun,  407                ^^^B 
SGtasorB,  407                                   ^^^B 

^^^^^^         treatmeDt  of,  385 

Roe,  73                                                         ^^B 

Roe's  foroepe,  81                                          ^^H 

septum  operation,  81                             ^^^| 

^^^^ 

RCDtgen  ravfl  in  lan-ngeal  tubcrculoats.    ^^H 

295                                                        ■ 

tn  hipus.  287                                    ^^^B 

Rosenbach,  628                                            ^^^| 

^^^^^B  Radiant  Hfcht,  741 

^^^^^B  Kaflical  mastoid  ojieratioit,  786 

^^^^^m  RtidiritlK>ni{>v  in  liiptie  of  none,  286 

Roosa,  St.  John,  733                                       ^^^| 

^^^r                 in  sinuitis.  1S6 

Root,  A.  G.,  498                                              ^^M 

^^H                 in  tuberculoid  of  larynx,  295 

Roux,  451,  455                                                ^^M 

^^H^          Raitiiim  in  lur\  iif^enl  liil>ercuiom«.  2tin 

Rumbolil,  T.  F..  585,  586                              ^^M 

^^H           Hunge  of  hrariDs.  587 

Rusnan  perforator,  780,  781                       ^^^fl 

^^H          KarefactGur,  I^elntanche'a,  46 

^^^H 

^^H                          «liiif;niwti<!  vnJite  of,  46 

^^^H 

^^1          Raugi,  351 

^^^1 

^^H         Ray  fungus  in  actiiiomycoois,  309 

^^H 

^^H          Raactiiin  of  inflammation,  protnotinn  of, 

^^^B 

^H 

Saddle  nose,  parnlHn  injwtionic  in,  270          ^M 

^^H         Itcaetinnfl  of  acute  inRamm&tion,  105 
^^^1                   of  rlinmir  influiuniatinn,  107 

Sagsing  of  pntusujierior  n'nll  of  mcatiw,    ^^^fl 

^^H          Reault's  toimil  punch  forceps,  406 

Saiasy,  612  662                                            ^^M 
Sarcoma  of  auricle,  620                               ^^^B 

^^          Kohinflki.  2*H) 

^^               hei'tjil    ultriHMitatiun    after    aurgerj*    of 

now,  207                                              ^^^B 

^^^             l&ryox,  491 

of  pbaryiuc,  355                                   ^^^B 
Saw,  I-*etterolf  file,  84                                         ■ 

^^H         Rocurmnt    lannfj^tal     iier\eK,    coninlet« 
^^^1                                     p»ralyKi)t  of  lx>th,  491 

removal  of  itnura  and  ridges  willi,  74     __^M 

^^^P                                 tinilatenil  pnrnK'flifl  of,  494 

VaU's.  217                                              ^H 

^^P          Rretl'n  liam  line,  827 

Scarification,  123                                             ^^^B 

Rfik.  Henry  OttridRe.  S58 

Schadle,  J.  K.,  242,  247,  327                          ^^M 

Reflex  nourowcs,  211 

Schleicli's  sulutiun,  MO                                    ^^^H 

|{«ininK?r,  157 

Schmalt?..  H..  872.  873                                       ^^M 

Resection  of  jugular  vein,  833 

Sohfiiidt.  Muritz,  220,  354,  519,  521              ^^M 

RflaonAtofH.  vocal,  504 

Schraitzlcr.  .521                                             ^^H 

RMpinilon-  functions,  17 

t^hrOtter.  521,  526                                          ^^M 

Reaxke.  Jean  dc.  501.  S05 

Schrfitter'H  lar^iiKtal  tubes,  479                   ^^^B 

Rctrophuryngcal  ahsceaa,  841 

Schwabach  test,  191                                     ^^H 

ItetziuM,  515 

Schwatbc,  515                                                  ^^^| 

Reverdin's  needle,  812 

Schwartze,  661,  609.  732,  877                      ^^M 

Rlieumatic  paraJvids  of  auditorv  oerv^, 

SciiBors,  tlte  Aach,  82                                  ^^^| 
Holinea'  turbinal,  154                             ^^^B 

805                                            ■ 

Rhinitis,  acute,  KM- 131 

phaiyneeal,  330                                     ^^H 

^B                atrophic,  157,  UH} 

Sorew-worms  in  nose,  274                             ^^W 

^^H                        paraffin  injectious  tu.  161,  286 

Secretions,  rel-ontion  of,  in  acute  mippuni-           ^M 

^^H                ohronic,  137,  157 

tive  otitis  media,  18.  710                             ^^H 

^^^H                         with  turKcwciire.  137 

Seifert,  332                                                   ^^M 

^^B                 hyperplastic,  18.  150.  151.  152 

Seigle'a  otoscope,  128                                   ^^H 

^^B                hyiicrtrophic,  142,  143,  144 

Seias,  332                                                             ■ 

^^^1                muropurulcnt,  157 

Semicircular  canals,  complete  cxentcru-           H 

^^^B                  phlr^nntmus,  274 

lion  of,  817                                           ■ 

^^H                Kiippumlive.  162 

function  of.  .580                                        H 

^^^                 tun-tsMN-nce.  18.  137,  138.  139 

Semon,  Sir  Felix,  249,  393.  1K8,  492.  518,           ■ 

W                       with  rollajwe  of  erectile  tissue,  150 

520,  525,  527.  529                                               ■ 

B                 Ithlnorrhea,  ocrebrospuuU,  240 

Sfvnon's  law,  528                                           ^^H 

B                 Rhinoaelcnnna.  271 

Senator,  48B                                                  ^^M 

B                 lUKxleH'  toiuiil  punch  forcepe,  4O0 

Bum,  Ntcholaa.  308                                      ^^M 

1                Ribbert,  754 

Seiwor\',  vasomotor,  and  reflex  Deurooes,     ^^H 

■                RicbardB,  John,  815,  816,  819,  823 

341                                                                    ■ 

Ridge  t)f  septum,  73 
RiDn^'a  test,  £91 

Septum,  nasal,  17                                                     H 

Aseh-Meyer  operation  on.  81                 H 

Rtvoriaa.  603 

ouiUaginouB  deviation  of,  71        ^^^M 

Rivinian  segment  an  atrium  of  infeclion. 

flhoioa  of  iiperntion,  71                     ^^^| 

oaMoiia  <lcv'itttiMnM  of,  72               ^^^| 

^^B                       in  children,  709 

lierforaliuns  of,  100                         ^^H 
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Septum,  nasal,  perforatiooB  of,  following 
operations,  99 
saw  operation  on,  74 
soft  hypertrophy  of,  74 
submucous  operation  on,  86 
surgical  correction  of  deviations 
of,  74 
SequeliR  of  acute  suppurative  otitis  media, 
712 
of  adenoids,  326 
and  complications  of  acute  lacunar 

tonsillitis,  379 
of  suppurative  otitis  media,  731 
of  tonsil  operations,  411 
Serous  meningitis,  759 

operation  for,  830 
Serum  treatment  of  hay  fever,  249 
Sexton,  Samuel,  604 
Shambaugh's  hypothesis  of  sound   per- 
ception, 581 
Sheppard,  332,  751 
Shock  and  sudden  death  in  surgery  of 

larynx,  545 
Shrapnell's  membrane  in  acute  suppura- 
tive otitis  media,  710 
Shurley,  E.  L.,  291 
Siebenmann,  704 

SiebennVann's  plastic  meatal  incision,  798 
Simpson's  sponge-tents,  99 
Simulated  deafness,  862 

tests  for,  863 
Singer's  nodules,  444,  475 
Singing  voice,  defects  of,  due  to  improper 

method  of  breattiing,  499,  502 
Sinuitis,  18 

ana  atrophic  rhinitis,  114 

due  to,  158 
blindness  in,  176 
crust  in  epipharynx  in,  176 
differential  diagnosis  of,  171 
dizziness  in,  166 
ethmoidal  surgery  of,  232 
exciting  causes  of,  181 
eye  symptoms  of,  184 
eyes  in  relation  to,  166 
foreign  botiies  in  nose  a  cause  of,  180 
general  etiology,  179 

symptomatology,  184 
Halle's  frontal  operation,  207 
headaclie  in,  160 
intracranial  complications  of,  106 
irrigations  of,  195,  196,  197,  198,  199 
Jansen's  operation  for,  226 
key  to,  201 

lavage  of,  195.  196,  197.  198,  199 
leukodosccnt  light  in  treatment  of, 

125 
Locb's  projections  of,  164 
maxillary,  author's  operation,  219  ■ 
surgery  of,  215 
Viiil's  operation,  217 
multiple,  177 

nasal  accessory  cause  of,  180 
operation  cause  of,   ISO 
pressure  cause  of,  180 
ocular  symptoms  of,  166 


Sinuitis,  patholoj 
principles  of, 
relation  to  e; 
redness  and 

160 
strabismus  ti 
subjective  sj 
sypnilis  and ' 

179 

treatment  of 

by  nega 

Vaii's  operal 

vertigo  m,  1 

vicious  circl< 

201 

Sinus  tonsillaris. 

Sinuses,  accessor 

anterior  ethi 

empyen 

exenter 

general 

frontal,  163 

Haiek-I 

Killian'i 

Kuhut'c 

individual,  t 

polypi  in,  IS 

posterior  eti 

series  No.  I, 

No.  II, 

skiagraphs  < 

157 

sphenoid,  17 

surgery  of,  1 

tenderness  u 

thrombosis  t 

nous  sinuf 

Skiagraphs,  Cald 

of  sinuses,  i 

Skiagraphy,  184 

of  frontal  sii 

of  sinuses,  1 

Sluder,  Greenfiel 

Sluder's  septiun 

Smithuison's  spl: 

Snydacker,  730 

Solution,  Schleic 

Sondcnnann,  12' 

Sound  waves,  5f 

Spasmodic  larj'ii 

chorea,  483 

Spasm  of  adduc 

or  hyperkini 

of  larj-nx,  4 

of  tensor  m 

Spastic  aphonia, 

Special  sense,  dii 

189 

Speculum,  Allen 

Rallengcr-F 

Speech  and  braii 

defects  of,  t 

I  Spencer,  724 

Sphenoidal  sinu; 

operati 

Sphenoiditis,  ey 
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W               Spiiie  o(  Ilcnlc.  2W) 

SufKen-  of  acroup  nieninKiti^,  830                 ^^^^ 

^^^        Spokt>>iliu^u.  Chaluwuv's,  77 

of  MniiHC!',  201                                          .^^^H 

^^^h                         rklKoa  and  spurs  removed  with, 

of  tenipi>Ril  Ikiik',  772                               ^^^H 

^H 

'Hiiersch  ^mUs,  807                                ^^H 

SpODcifyiiuc  o(  bonv  ciipeule  uf  luhyrintli, 
703,706 

of  ton^lts  'Si<i                                          ^^^H 
uvula,  340                                           ^^^1 

Spray  tubes,  47,  4^ 
.SUkoke,  786 

Sutton,  llland-,  351                                         ^^H 

SwHin.  II.  I..,  24S.  :\a2                                   ^^M 

8Uuke-Jatuen  plastic  flap,  800 

Swivel  knif^,  02,  0-1                                             ^^M 

StBhI,«U 

nntnim.  the  nutlinr's,  320               ^^^| 

Stapedet-toinv,  707 

mucOMi,  the  author's,  218               ^^^| 

in  siMinpriPO'ion,  706 

SymptninH  of  ubttcem  of  turvnx,  43S                      ^| 

Stapes,  snongiBratiou  of,  706 
Steel,  J.  S.,  274 

of   actinoinveoKifi    of   pharynx    and            H 

tonAiln,  3^8                                                         ■ 

Stein.  0.  J..  249,  2ti5,  200,  527 

of  Htrute  ralarrhal  pliarvngitis,   3^             H 

Stein'o  uWfhoL  infcctioDs  in  Imv  fever,  240  i 

lacunar    phnn-niEeaf    tonsUlitis,            H 

StemwiH,  alterrmtinK  nasal,  \i,  137 

313                                                         ■ 

^H_                of  KuBtiiciiian  tube,  600 

of  adenutdri,  3IS                                       ^^^^^ 

^^m                of  ]ar>-nx,  176,  477.  470 

of  adhe«ivc  otitiA  nieilia,  (Mil                ^^^| 

^^V                of  phar>'nx,  344,  345 

of  atrophic  rhiuiiiK,  KiO                         ^^^H 

W                 StirlinK,  :3tM,  5SS 

of  calarrlial  phurv  uKiliii.  334                 ^^^^| 

1                 Stocrk,  M5 

of  cerumen  in  meatus,  tiU8                      ^^^H 

■                 Stcerk's  blennorrhea ,  201 

of  ehroDic  lacunar  lonfliUitiA,  381          ^^^| 

■                   StAlir,  362 

laryngitis,  440                                     ^^^H 

■                 Strawiiuinn.  360 

otiili  mt'tlio,  1187                                ^^H 

1                 Street's  toimil  hvixxlermtc  n'ringe,  307 

Huppuralive,  717                                     ^^^ 

1                 Strieltirv  iif  im>ntiiR,  630 

of  difTuMMl  inllaumutt  ion  of  mentua,    ^^^| 

■                 Sliicky.  J.  A.,  166,  335,  424,  701,  733 

626                                                         ^^1 

^^^           Subacute  masloiditii),  735 

of  edema  of  the  pliarynx,  437                ^^^M 
of  elongateil  uvula,  .138                             ^^^| 

^^^H           Siib)^li>t  1  ic  H|iac-(>,  iieopliutmR  of,  520 

H^l                  Hiemiftis  of  lan'iix,  480 

of  cxoHtoNiK  of  the  ineatus,  629              ^^^| 

^               Siihhvoid  ptiarvngoiomv,  537 

of  fibroma  of  the  pharynx,  ;J52                    V 

^               Suhjet-live  noi»f«,  581,  6S7,  710,  849,  867 

of  fonien  Ixuli^i*  in  the  hirv-nx,  .MS           H 
of  fiTjstnite  of  the  nuricle,  tj24                       fl 

^^^K         Submucous  cauterization,  141 

^^^P                  rejection  of  inferior  turbinate.  140 

of  funinouliwis  of  the  iri«i(,iin,  625               fl 

^^^^                           nf  lu^plum.  H6 

general,  iif  (tinuilr^,  18-1,  1H7                   ^^^M 

■                 Siikor,  (i«>.  K.,  700 

of  elanden,  3r>6                                       ^^H 
of  nay  fever,  244                                      ^^^H 

m                 Superior  laryngi-fll  ner\'e,  paralyns  of,  486 

I                 Supptimtion   and   necnwus  of  lobvrinth. 

of  berpen  of  the  auricle,  <122                     ^^^H 

W                               815.  850 

of  hyiwrploAtic  rhinitiN,  150                    ^^H 

najtal,  162 

of  hyfiertroiihic  rhinitis,  113                        ^M 
of  lui^unur  inflanuiiuticn  of  phar\'n-    ^^^| 

Suppurative  otitiH  uiedia,  acute,  707.  706 

in  iofantfl  and  children. 

Keul  tonnil,  313                                        ^^^| 

716 

of  laryngitin,  426                                        ^^^| 

rhronic,  717 

of  laryni^eal  cnneer,  527                         ^^^| 

Hurgical  oorrectinu  of  obstructiv'e  leirioM 

of  menkbninniu  brAnidtis,  434             ^^^| 

of  nasal  wptuni,  74 

of  noital  bvilnirrtira,  250                          ^^^| 

treatiucntuf  retropharj'ngeal  abseeoB, 

of  iK-tilar  in  siimilis,  100                         ^^^| 

331 

of  otliL'inatonia,  615                                   ^^^H 

■                                  of  Thornwaldl'tt  dlMtafle,  331 

of  otitis  nwniia,  nuppurative,  676,  677,           V 

1                  SurKerv  uf  acute  maittokiitb,  777 

7QS,  7rK),  710                                               ■ 

1                          of  ItuKuld's  mastoiditis,  814 

of  perforation  of  nierabrana  tvmnnni.           1 

m                           of  brain  abflcciw,  824 

041                                                         ■ 

T                          uf  chronic  mastoidiiw,  802 

of  Rcptum.  101                                         H 

of  cxtnidural  obwcw,  SM) 

of  iienchonlritbi  of  the  aurick-,  621           H 

of  facial  nerve,  S41 

of  phtcKiunnoufl  tabyrintliitiit,  i'X\               ■ 

paralysia,  841 

of  plit>nau>ry  sinultis,  160                             H 

of  frontal  nous,  204.  205,  206.  200 

of  i|iiins\'  383                                           ^^^B 
of  relruplmry*ngcnl  abttrfMn.  3-1 1            ^^^| 

of  jugubir  bulb,  836 

vein,  S35 

of  HiitiitiH  w-ith  ctillapse,  150                 ^^H 

of  labynntU  suppuration,  815 

with  turKcsteence,  138                     ^^^B 

of  Intend  xinUM.  H31 

of  rhiiu)«ch-n<iim,  272                                     ■ 

of  moHtoiditia  io  mfiint«,  SI3 

of  Mtoiij^if)  ine  uf  the  Ixiiiv  ca{mulc           H 
of  liibvriDth,  7(X5                                        H 

of  maxillary  BinuM,  215 

of  oMtclea,  772 

of  {«y|i]iiliA  uf  larv'ux,  301                           ^^^| 

(if  pofltuuricular  Gfitula,  838 

of  none  ami  pharynx,  3fX)            ^^^| 
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Symptoms  of  tubal  catarrh,  653 

of  tuberculosis  of  larynx,  pharynx, 
fauces,  and  tonsils,  289,  293, 
300 
of  middle  ear  and  mastoid  pro- 
cess, 296 
of  uvula,  elongated,  338 
Syphilis  of  labyrinth,  854 

laryngo&SBurp  in,  302 
pathology  and  prognosis  of,  301 
of  larynx,  301,  302 
of  nose,  fauces,  pharynx,  and  tonsils, 
299 
Syringe,  Beck's  paraf&n,  280 


Tank,  accessory  compresaed-air,  44 
Table  or  cabinet,  treatment,  40 
Tachycardia,  nasal,  253 

Talbot,  E.  a,  612 

Tegmen  tymfMuu,  579 

Temperature  in  acute  suppurative  otitis 

media,  709,  710 
Temporal  bone,  landmarks  of,  576 
Tendency  to  malignancy,  520 
Teratoma  of  the  pharynx,  351 
Terry,  W.  J.,  528 
Tests  of  hearing,  583 

principles  underlying,  585 

for  eunulated  deafness,  864 
Texas  screw-worm,  601 
Thiersch's,  graft  raz^r,  807 
Thiesen,  Clement  F.,  421,  422 
Thto^inamine  in  rhinoscleroma,  273 

in  adhesive  otitis  media,  700 
Thompson,  J.  S.,  327 

Thompson,  St.  Clair,  251  | 

Thomer,  Max,  288  ' 

Thornwaldt's  disease,  313,  330,  331 

author's  method  of  operating,  I 

331  ! 

Thrombosis  of  cavernous  sinuses,  769       i 

of  jugular  bulb,  709  I 

of  lateral  sinus,  768  ' 

pathology  of,  765,  766  | 

surgery  of,  831 
Thyroid  extract  in  spongification  (hyper-  ! 

ostoais),  706 
Tilly,  Herbert,  221  I 

Tinnitus   aurium,    581,    687,    710,    849,  ! 

867 
Todd,  F.,  747  I 

Tompkins,  422  I 

Tone  blindness,  507  , 

islands,  581 
Tongue-flap,  Gleason's,  80 
Tonsil,  absorptive  powers  of,  361,  367      i 

actinomycosis  of,  308  ! 

anatomy  of,  389  j 

angioma  of,  415  I 

biood  supply  of,  371 

ciilculus  of,  383  j 

carcinoma  of,  477 

clinical  anatomy  of,  361  i 


Tonsil,  complt 
complicat 

411 
crypts  of, 
cystoma  ( 
decapitati 
diseases  c 
extirpatio 

route,  4 
fibro-encfa 
fibroma  o 
hemorrha, 
hilus  of,  3 
hypertioj 

infTamniftt 

knife,  the 
lingual,  3^ 
lipoma  of 
lymphatic 
mycosis  o 
neoplafflxu 
operation! 
auth< 
partial  rei 
portals  of 
pfaaryngei 
niation 
primary  t 
Pynchon'i 
recurrena 
Kobertaoi 
sureery  o 
syfmiliB  o 
syringe,  t 

Tonsillar  artei 
sinus  or  b 

Tonsillectomy, 
hospital  0 

Tonsillitis,  acu 
and  ( 


I 
phlegmon 
Toiisillotomy, 
Toynbee,  694, 
Trachea,  foreij 
Tracheobroncl 

in,  552 

Tracheoscopy 

Tracheotomy 

alysis,  ■; 

in  complei 

iar>-nge 

in  diphtni 

after 

comp 

indie: 

steps 

in  edema 
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Tracheotomy  in  foreign  bodies  in  lar>'nx 

Treatment  of  hemorrlmgic  lani'Dgitis,  447            ^| 

and  trachea,  540 

of  herpes  of  auricle',  622                           ^^^H 

Tranafusion   of  gased  in  air  vetndes  of 

xosLer  of  auricle,  i?23                           ^^^| 

lun^,  19 

of  hyperplastic  rhiaitis,  162                   ^^^| 

Tranulluminutinii  of  antrum,  173 

of  hypertrophic  rhinitU,  144                   ^^^H 

of  Hiniiftes,  185 

of  keratoaiti  obtumna,  tilO                       ^^^H 

Transudation  of  serum  into  fiubmucoiu 

of  laryngeal  chorea,  484                          ^^^H 

tuteue,  18 

cough,  484                                          ^^^1 

Trautmann,  3X5 

tuberculosis,  204  ■                                ^^^H 

']  imtmont  of  abBocuR  of  larynx,  438,  439 

of  lar>'ngismua  stridulus,  483                 ^^^| 

^m                 o(  actinumycosiH,  310 

of  lingual  variv.  :{33                                ^^^| 

^^^k                        of  plifin,-nx  nnij  tonsila,  300 

of  lupus  of  auricle,  287                             ^^^| 

^^^H                of  acute  miiirrlial  intlfimmntion  of 

of  malformations  of  phar\'nx.  34.'>          ^^^| 
medicinal,  of  acute  rninitui,  137              ^^^| 

^^H                                   lingual  tonitil,  331 

^^^^^                        lacunar  larynfcitis,  380,  428 

of  membraDous  laryngitis,  435                ^^^| 

^^^^^K                              pharynged    tonsillitis. 

of  nasal  polypus,  257                                 ^^^| 

^^^H                                  314 

by  negative  air  pressure,  127,  109          ^^^H 

^^^^H                       laryngitis,  120,  428 

of  neuralgia  of  phar^'nx.  347                    ^^^B 

^^^^H                     otitis  media.  110,  081 

opsonic  index  and  iCoch's  new  tuber-            H 

^^^^^H                       )ihar>ii{ceal  tondillil'ut,  433 

culii],  120                                                ^^S 

^^^^^^H                       iiharvnfiitis,  334 

of  otheniatoina.  615                                  ^^^| 

^^^^V                                      13n,  134 

of  jjapilloina  of  pharynx,  350                 ^^^| 

^^^V               of  ndenriids,  322 

of  perforatiun  of  lucmbrana  tvmuani,            ^| 

^^^1                of  adhesive  otitis  me<lia,  (307 

612                                                          ■ 

^^H               of  aufpoma  of  pliar\'nx.  354 
^^H              of  animate  foreign  fxxliti«  in  ear,  605 

of  septum,  102                                  ^^^M 

of  |iericliondrilts  of  aurioluj  621               ^^^^| 

^^H                of  asthma.  252 

of  phoD&toty  Bp&ams,  4S4                       ^^H 

^^H               of  atrophic  laryngitis,  44G 

of  quinsy.  ^5                                               H 

^^H                        rhioitiH.  100 

of  retropharyngeal  abaoess,  341 ,  342            H 

^^m               Bier's,  US,  12G 

of  rtiinitis  with  tiimaoeooe,  130                 H 
of  rbinosclcroma,  2^3                              ^^^H 

^^^1              indicatioos  for,  128 

^^H                cabinet  or  table.  40 

aerum,  of  luiv  fever,  249                         ^^^H 

^^H               of  cazuser  of  Iar>-nx,  .'•32 

of  sinuitis^  1  iO                                           ^^^1 

^^^B               of  catarrlial  pliaryngitis,  334 

priuctptcH  of,  191                               ^^^1 

^^^H                       sinuitis.  193 

of  Bpongifying  of  labyrinth,  70G            ^^^| 
of  sienons  of  pharynx,  345                    ^^^| 
of  atrictur*  of  meatus,  630                      ^^H 

^^^1               of  cerumen  in  meatus,  liOO 

^^^B                of  chronic  infhuuniatiun,  121 

^^H                      lacunar  tunsinitis,  382 

of  eyphtlis  of  larynx,  302                       ^^H 
table  or  cabinet,  40                               ^^H 

^^H                      laryngitis,  441 

^^V                        otitis  modia,  690 

of  teratoma  of  pharynx.  351                   ^^^| 

^^V                         pliaryngitis.  ^7 

of  tone  blindueas,  507                                  V 

^^M                       rhinitis  with  collapse  of  erectile 

tn'pein,  of  maligmint  neopla«u»,  :i56      ^^H 
of^tubal  catarrh,  653                                 ^^H 

^H                              iiMue.  157 

^HL                       suppurative    otitis   media   and 

of  tuberculuHis  of  laiynx,  294                  ^^H 

^^m                                maatoidiiis,  744,  745 

of  middle  car  and  mastoid  pro-       ^^H 

^^H                             Mouitifl,  194 

oew,20$                                              ■ 

^^H               of  croupous  inflammation  of  meatus. 

of  i^arynx  and  fauoee,  290           ^^^M 

^B                  ^^ 

of  tuberculous  otitis  media,  298            ^^^| 

^^V               of  cystoma  of  phan  nx,  351 

Trephine  for  brain  absoeas,  826                      ^^^| 

■                        of  cysts  of  aunclo,  '6 18 

Trigenunus,  pressure  on  branches  of,  n           H 

r                         of  demuitiiiii  of  niiricle,  618 

cause  of  headache,  38                                       H 

of  diOiuod  inflaiiuiiatioD  of  meatus. 

Trousseau,  465                                                          H 

627 

Trypsin    treatment   of    malignant   neo-      ^^^| 

of  diphtheria,  450.  462 

ntaams,  356,  357                                            ^^H 

of  ecxema  of  ear,  6:^4 

Turml  catarrh,  652                                        ^^M 

of  cd«ma  of  larynx,  437 

Tube,  auscultation,  663                                ^^H 

of  I'longiitiKl  uvula,  330 

Tuberculous  laryngitis,  290                          ^^^| 

of  epistaxis,  270 

diagnosis  of.  293                               ^^^| 

of  exoatoaii  of  meatus,  620 

by   inoculation  of  guinea*      ^^H 

of  facial  paralysis,  S40 

pigB.  288                                 ^^M 

of  fibroma  tn  the  larynx,  449 

etiology  of,  2a'}                               ^^H 
(kalliolngy  of,  290                           ^^^| 

of  pltarynx,  363 

of  foreign  bodies  in  car,  601.  ft(>5 

m  pregnant  women,  29(i                 ^^^| 

of  ftiruiiouloida  of  roeatiui,  620 

prognosis  of,  294                             ^^H 

of  glanders,  307 

Mvmptf  jmA  of.  203                              ^^^M 

of  hiiv  finer.  21ft 

trentmrnt  of,  2fM                              ^^^| 
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Tuberculous    larvngitis,    treatment    of 
Cooper  Hewitt  light,  295 
curettage,  295 
formalc&hyde,  294 
leukodescent  light,  295 
radiotherapy,  295 
otitis  media,  296 

formaldehyde  treatment  of, 
•    299         Y 
pharyngitis,  289,  290 
rhinitis,  287 

treatment,  289 

Fipsen  light,  289 
leukodescent,  289 
stenoBtfi  of  larynx,  479 
tonsillitis,  360 
Tubes,  DeVilbiss'  spray,  44 
Turbinal  engoi^ment,  18 

influence  of,  on  respiration,  17 
obstruction  due  to,  115 
middle,    pressure    of,    a    cause    of 
asthenopia,  38 
Turbinated    bone,    inferior,    submucous 
resection  of,  149 
bodies,  19 

erectile  tissue  of,  19 

heating  and  humidifying  appa> 

ratUB  of,  19 
iufeiior,  19 
middle,  19 

regulators  of  nasal  secretions,  19 
superior,  19 

supply  secretion  for  lower  respi- 
ratory tract,  19 
swell  bodies  of,  19 
vasomotor  ner\'e8,  regulators  of, 
19 
Turbineetomy,  hemorrhage  after,  156 
with  author's  knives,  231 
swivel  knife,  155 
Tiirck,  29G 

Turgescent  rhinitis,  137 
Turner,  Ix)gan,  315,  316.  319,  320 
T\-inpanic  cavity,  physiology  of,  578 
Tympanum,  walls  of,  573 


U-SHAPED  incision,  Gleason's,  80 
Uncinate  cella,  obstruction  due  to,  115 
IJrhantschitsch,  605,  878 
Upper  traclieobronchoscopy,  558 
after-treatment,  564 
anesthesia  in,  559 
introducing  split-tube   spatula, 
560 
tracheobronchoscope,   560 
position  of  head  of  patient,  559 
preparation  of  patient,  558 
removal  of  foreign  body  by,  561 
of  secretions  and  blooH,  561 
Uvula,  edema  of,  337 
elastic,  339 
elonp:ated,  338 
Ireiiliiieiit  of,  340 


Vaccine  and  opsonic  index  tr^itment, 

128 
VaU,  D.  T.,  217 
Vail's  antrum  saw,  217,  223 

operation,  217 
Valsalva's  method  of  inflation,  661 
Varix,  lingual,  332 

Veins,  varicose,  at  base  of  tongue,  332 
Ventricle  of  Morgagni,  prolapse  of,  477 
Vemeuil,  333 
Vertigo  in  sinuitis,  166 
VesicW  the  air,  19 
Vestibular  apparatus,  function  of,  580 
Vestibule  of  labyrinth,  operation  on,  820 
Bourguet's  method,  820 
of  the  nose,  IS 
Vibratory    massage   of   the    Eustachian 

tube,  668 
Vicious  circle  of  nose,  19,  201 
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